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A Symposium on Clinical Advances 


From Chicago’s leading medical centers — A Symposium on Clinical Advances in 
Medicine in the January Number of the Medical Clinics of North America. Included 
are 21 clinics covering latest methods for the diagnosis and treatment of: peripheral 
nerve involvement; diabetes mellitus; hyperthyroidism; adrenocortical insufficiency; 
bulbospinal poliomyelitis; collagen diseases; bronchiectasis; histoplasmosis; leukemia; 
alcoholic cirrhosis; gastro-intestinal cancer; urolithiasis; pyelonephritis; et cetera. 


Each and every issue of the Medical Clinics contains the kind of down-to-earth, 
practical information you can put to use immediately in your own practice. 


The Medical Clinics of mig | America. By leading internists. Issued se » every other month, one illustrated 
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for the epileptic. 


Modern diagnostic methods and effective 
anticonvulsants now help the patient 
with epilepsy enjoy greater freedom from 
seizures. And with a more understanding 


society, greater independence is assured. ‘ 


DILANTIN®’ SODIUM stim, 


an established anticonvulsant 

of choice, alone or in combination, 

for control of grand mal and 
psychomotor seizures -- without 

the handicap of somnolence. 

DILANTIN Sodium is supplied in a 
variety of forms -=- including Kapseals® 


of 0.03 Gm. (% gr.) and 0.1 Gm. (1% ger.) 


in bottles of 100 and 1,000. Se. 
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DIVISION OF MERCK & CO., Ine 
Philedelphia |, Pannsytrenia 


Cost of therapy with HYDROCORTONE is now substantially the same as with cortisone. 


‘ Offers significant advantages 
in treating rheumatoid art)ritis 


(HYDROCORTISONE, MERCK) 


= HYDROCORTONE possesses greater anti-rheumatic activity and is 

reported to be better tolerated than cortisone. Reports emphasize that 

hydrocortisone has produced clinical improvement faster than cortisone 

i’ and with smaller doses. In several cases, endocrine disturbances en- 
countered during cortisone therapy have been reported to disappear or 
diminish when the smaller but equally effective doses of hydrocortisone 
were substituted. Boland, E. W. and Headley, N. E., J.A.M.A. 148:981, 
March 22, 1952. 


SUPPLIED: ORAL—HYDROCORTONE Tablets: 20 mg., bottles of 25 tablets; 10 
mg., bottles of 50 tablets; 5 mg., bottles of 50 tablets. 


ALL HYDROCORTONE Tablets are oval-shaped and carry this trade-mark: 


Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the Act of 
March 3, 1879. Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year. 


* 
. 
; 
| 


ELECTRON PHOTOMICROGRAPH 


Si lafrh ylococeus 44,000 x 


Staphylococcus aureus (Micrococcus pyogenes var. aureus) is a Gram-positive organism 


commonly involved in a great variety of pathologic conditions, including 


pyoderma + abscesses * empyema * otitis + sinusitis * septicemia 


bronchopneumonia + bronchiectasis + tracheobronchitis + and food poisoning. 


It is another of the more than 30 organisms susceptible to 


 PANMYCIN 


100 mg. and 250 mg. capsules 


Upjohn 


TRADEMARK, REG. U. S. PAT. OFF. 
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Meth-Dia-Mer Sulfonamides 


SULFAMETHAZINE SULFAMERAZINE 


unexcelled among sulfa drugs 


for highest potency e wide spectrum 
highest blood & tissue levels* e safety 
minimal side effects « economy 


*Gram for gram, the Triple Sulfas produce and 
maintain higher blood and tissue levels with greater 
safety than any single sulfa. They are equally 
distinguished for their broad effectiveness 

and welcome economy. 


These properties help explain why Triple Sulfas are by 


far the most widely used of all sulfas throughout 
the world, and why their use is increasing daily. 


Triple Sulfas, alone or in combination with certain 
other agents, are available from leading pharmaceutical 
manufacturers under their own brand names. 

This message is presented in their behalf. 


Ask any medical representative about the Triple Sulfa products his company offers! 


AMERICAN Ganamid comranr, FINE CHEMICALS DIVISION, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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A NEW COUGH SPECIFIC 


NON-NARCOTIC 


TESTED IN 18,000 OBSERVATIONS* 


a 10-mg dose of Romilar 
is equivalent to 
a 15-mg dose of codeine 


available in tablets 


and as a syrup 


*L. J. Cass et al., New England J. Med., 
249:132, 1953; Am. J. M. Sc., 227:291, 1954. 


Romilar® Hydrobromide — brand of 
dextromethorphan hydrobromide 
(d-3-methoxy-N-methylmorphinan hydrobromide) 


HOFFMANN-LA ROCHE INC 


Roche Park * Nutley 10 * New Jersey 


§ 
ie Free from central depression 
Free from addiction 
No constipation 
Roche 
& 
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action means 
patient recovery 


hours (average) required to reduce fever 


10 15 


MIXED SULFONAMIDES 
WITH PENICILLIN 


PARENTERAL PENICILLIN: 


SULFADIAZINE 


Volimer, Pomerance and Brandt observed that the administration of sulfonamide 
mixtures when combined with penicillin reduced fever in patients with pneumonia 


more rapidly than sulfadiazine or penicillin alone.* 


DELTAMIDE's /penicittin 


combines 4 of the most useful sulfonamides with penicillin for— 


a wider antibacterial spectrum 


the advantages of a sulfonamide combination: 
faster therapeutic blood levels‘and better sustained; 
higher solubility in the urine; greatly reduced renal 
toxicity and lessened side-effects. 


the true potentiation of action that occurs with 
the use of sulfonamide mixtures 


the truly synergistic action that occurs when 
sulfonamides and penicillin are combined 


*Vollmer, H.; Pomerance, H. H., and Brandt, |. K.: New York State 
J. Med. 50: 2293, 1950. 


Each tablet or teaspoonful of the 
pleasant-tasting chocolate-fla- 
vored pension ¢ 


tai 


DELTAMIDE 
w/penicillin 
0.167 Gm. sulfadiazine 0.167 Gm. 
0.167 Gm. sulfamerazine 0.167 Gm. 
0.056 Gm. sulfamethazine0.056 Gm. 
0.111 Gm. sulfacétamide 0.111 Gm. 
—— penicillin G 250,000 Units 


Deltamide 

Tablets : Bottles of 100 and 1000. 
Suspension: Bottles of 4 and 16 oz. 

Deltamide w/penicillin 
Tablets: Bottles of 36 and 100. 
Powder for Suspension: 60 cc. bot- 
tles to provide 2 oz. of suspension 
by the addition of 40 cc. of water. 


DELTAMIDE 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY + CHICAGO 11, ILLINOIS 
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ee of the very best people use 


VIi-PEN TA 


Pleasant orange-tasting Vi-Penta Drops supply required amounts 
of A, C, D and principal B-complex vitamins for people of growing 
importance. Add to other liquids or give by the drop directly from the bottle. 


In 15, 30, and 60-cc vials with calibrated dropper, dated to insure full potency. 


VI-PENTA® HOFFMANN-LA ROCHE INC * ROCHE PARK * NUTLEY 10 * NEW JERSEY 
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When you want 10-12 hour uninterrupted 
therapeutic effect with a single oral dose 


specify 


perfected, clinically proved and made only by 


brand of sustained release capsules 


Smith, Kline & French Laboratories * Philadelphia 1 


15 mg. 


10 mg. & 15 mg. 


1 gr. & 1% gr. 
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the originators of sustained release oral medication 


Benzedrine* Sulfate Spanswle* amphetamine sulfate, .K.F. 


for day-long relief of psychogenic tiredness 


Dexedrine* Sulfate Spansule™ sextro-amphetamine sulfate, $.K.F. 


for day-long control of appetite in weight reduction 


Dexamyl* Spansule* a balanced combination of 


dextro-amphetamine sulfate, S.K.F., and amobarbital 
for continuous and sustained mood-ameliorating effect 


Eskabarb” Spansule* phenobarbital, $.K.F. 


for continuous even sedation with phenobarbital throughout the day—or night 


Pr ydoni Spansule* a balanced combination of belladonna alkaloids 
for sustained, uninterrupted anticholinergic activity in peptic ulcer, 
hypersecretion and 6.1. spasms 


Prydonnal' Spansule™ balanced combination of 


belladonna alkaloids plus phenobarbita) for sustained, uninterrupted 
anticholinergic activity when combination with a sedative is desired 


Teldrin® Spansule* chlorprophenpyridamine maleate 
for continuous and sustained antihistamine effect 


*T.M. Reg. U.S. Pat. Off. Patent Applied For 
tTrademark 
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Announcing two new ‘Spansule’ capsule preparations that enable the physician 
to achieve—for the first time—sustained, uninterrupted 
anticholinergic activity all day or all night with only one oral dose 


0.4 mg. belladonna alkaloids 
plus 1 gr. phenobarbital 


brand of sustained release capsules 


PEPTIC ULCER 
HYPERSECRETION 
SPASTIC CONDITIONS OF G.I. TRACT 


made only by Smith, Kline e French Laboratories, Philadelphia 1 
__ the originators of sustained release oral medication 


# Trademark {T.M. Reg. U.S. Pat. Off. for S.K_F.’s brand of 
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two important 
new antibiotics 


Broad spectrum antibiotic of choice 


STECLIN 


HYDROCHLORIDE 
SQUIBB TETRACYCLINE HYDROCHLORIOE 


With Steclin, blood levels are fully effective; distribution to 
tissues and body fluids is efficient. e Tetracycline is pre- 
ferred to oxytetracycline or chlortetracycline because the 
incidence of gastrointestinal side effects is much lower. e 
As with all broad spectrum antibiotics, overgrowth of non- 
susceptible organisms (particularly monilia) may occur. 


50 and 100 mg. capsules. Bottles of 25 and 100. 
250 mg. capsules. Bottles of 16'and 100 / Minimum adult dose: 250 mg.q.i.d. 


The first safe antifungal antibiotic 


MYCOSTATIN 


SQUIBB NYSTATIN 


Mycostatin is highly effective in the prevention and treatment 
of intestinal moniliasis. It usually eliminates Candida from the 
stool in 24 to 48 hours. e Mycostatin may be used in conjunc- 
tion with broad spectrum antibiotics in order to prevent intes- . 
tinal proliferation of Candida occurring during oral admin- 
istration of these compounds. e Mycostatin is virtually non- 
toxic and is compatible with commonly used oral antibiotics. 


500,000 unit tablets. Bottles of 12 and 100 { Usual dose: 500,000 units t.i.d. 


*STECLINT AKO 
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Foods high in vitamins and minerals not 
only give your patient good nutrition naturally, 
but also may supply vital elements still unknown. 
These “diet do’s” may tempt him to rely more 
on food than supplements for his vital nutrients. 


These foods are best served raw— 

Shredded new cabbage and carrot slaw goes nicely with 
any meal, and combines the benefits of vitamins A and C 
with some calcium. 

Dried apricots and figs stuffed with cottage cheese and 
peanuts sit prettily in a bed of watercress, and provide 
calcium, iron, vitamins A, B,, niacin, and C. 

Oysters are exceptionally rich in both iron and calcium 
and carry a generous amount of vitamins A and D as well. 


These good foods can be made even better— 


Beef liver ranks high in iron, vitamins A, and B-com- 
plex. Brushed with tomato juice an hour before cooking, 
it turns tender and tasty. 


Oatmeal, rich in iron, gets even more and a plus in cal- 
cium and vitamin Bg when served with molasses and milk. 

Custard contains calcium and vitamins A, B,, and B. 
A topping of orange juice concentrate gives your patient 
a bonus in vitamin C. 


Although these ‘‘do’s” list only the more familiar 
vitamins and minerals, the trace elements and other 
micronutrients are no less important. And a varied 
diet will help your patient get the vital body regula- 
tors he needs. 


If you'd like reprints for your patients, please write United States Brewers Foundation, 535 Fifth Avenue, New York 17, N. Y. 


United States Brewers Foundation 
Beer—America's Beverage of Moderation 


An 8-o0z. glass of beer contains 10 mg. calcium, 50 mg. phosphorus, !/8th minimum daily 
requirement of niacin, and smaller amounts of other B-complex vitamins, (Average of American beers) 
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IS PRODUCED BY MILK EXPERTS, TESTED BY MEDICAL EXPERTS 


We are as insistent as you are that milk for New 
Englanders be as pure, as uniform as milk can be. 
That is why Certified Milk is produced, tested and 
bottled at our modern Cherry Hill Farm under the 
direct supervision of three leading New England 
Medical Milk Commissions,* in accordance with the 
exacting requirements of the American Association of 
Medical Milk Commissioners, Incorporated. 


The essentially perfect year-round uniformity of 
Hood Certified Milk, achieved through scientific control 
of cattle feeding, makes Certified Milk particularly 
suitable for infant feeding and invalid diets. 


We are grateful for the medical profession’s active 
interest in the production of this highest quality 
milk. We’re proud of our Certified Milk, and 
suggest that you recommend it with confidence. 


H. P. HOOD & SONS 


*The Boston Medical 
Milk Commission; the 
Worcester Medical 
Milk Commission; the 
Providence (R. I.) 
Medical Milk Com- 
mission. 
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By easing pain “’round-the-clock”, 
by stimulating secretion of ACTH, and by 
prolonging the action of corticosteroids, Pabalate 
contributes effectively to both symptomatic and 
functional improvement. Pabalate-Sodium Free is the 
preferred form for potentiation of administered corti- 
Costeroids, permitting lower dosage. Free from adverse reaction. 


A. H. Robins Co., Inc., Richmond 20, Va. 
Ethical Pharmaceuticals of Merit since 1878 
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The prescription 
behind the 


clin ical success 


For safe relief and 


3 rehabilitation in 


RHEUMATOID ARTARITIS 


obins 


Each tablet 
Sodium Salicylate 
4 the Sodiu™™ 


Ascorbic Coated 


an 


ROBINS Co 


 Pabatate 


ascorbic acid 50 mg. 


and ascorbic acid 50 mg. 


“4 2 Each yellow enteric coated tab- 
let contains sodium salicylate 
es U.S.P. 0.3 Gm. (5 gr.), para- 
aminobenzoic acid (as the so- 


dium salt) 0.3 Gm. (5 gr.), and 


Pabatate-Sedi Free 
Each Persian rose enteric coated 
tablet contains potassium sa- 
licylate 0.3 Gm, (5 gr.), para- 
aminobenzoic acid (as the po- 
tassium salt) 0.3 Gm. (5 gr.), 
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Now...a choice of 2 torms 
for truly effective COUGH therapy BI 


y ROBITUSSIN’ & 


; “The effective cough medicine of choice”? with documented"? 

superiority. 

7 Glyceryl guaiacolate........100 mg. —most powerful of all expecto- ey 

4 rants, increases RTF almost 200%. ‘i 
Desoxyephedrine HCI...... Img. —relieves bronchial spasm while 


improving the mood of the cough- 
weary patient. 


—in a highly palatable syrup vehicle 


A new form... 


ROBITUSSIN’ A-C 
(Robitussin with Antihistamine and Codeine) 


For comprehensive treatment of coughs aggravated by an allergic 
factor or a hypersensitive cough reflex. Provides the expectorant- 
antitussive and sympathomimetic action of Robitussin, plus... 


Prophenpyridamine — a potent antihistamine, noted 
maleate .............cs0000008 203 Mg. for its freedom from side effects. 


Codeine phosphate .......... 10 mg. —the first choice of cough 


EXEMPT NARCOTIC suppressants, highly effec- 
tive, yet non-addictive. 


tastes | 


REFERENCES: 1. Blanchard, K. and Ford, R. A., Effective Antitussive 
Agent in the Treatment of Cough in Childhood, Journal-Lancet, 74:443, 
Nov., 1954.* 2. Cass, L. J. and Frederik, W., Comparative Clinical Effec- 
tiveness of Cough Medication, Amer, Pract. and Dig. of Treat., Vol. 2, 


p. 844, October, 1951,* *Reprints available upon request. 
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For assured dependability 


in Digitalis administration 


35 


Digitalis 
{ Davies, Rese) 
0.1 Gram 
(apprex. 1% grains) 
CAUTION: Federal 
‘aw prohibits dispens- 
ing without preserip- 
hen. 
OAVIES, ROSE & CO.. Ltd. 
Boston, Mass. U.S.A 


Physiologically Standardized 


Pil. Digitalis (Davies, Rose) 


0.1 Gram (approx. 114 grains) 
Comprise the entire properties of the leaf. 


Clinical samples sent to physicians on request. 
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acting antiemetic with highly specific vestibular effects. 


The Metabolic Plane—Bonadoxin contains pyridoxine—the enzyme-essential 
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mester. Its presence in high dosage helps restore proper carbohydrate metabo- 
lism, glycogen storage and hepatic function, thus correcting physiological 
derangements associated with “morning sickness.” 
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nausea in 30 of 41. Less than 3% side effects. Dosage: 1 or 2 tablets, at bed- 
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ADVERTISING SECTION 


( PHENYLAZO-DIAMINO-PYRIDINE HC!) 


Pyridium 


Gratifying relief from urogenital 
symptoms in a matter of minutes 


‘MAJOR ADVANTAGES: Nontoxic, soothing urinary analgesic. Rapid and 
entirely local action. Compatible with sulfas and antibiotics. 


EFFECTIVE—In one series of cases of pyelone- 

Braun cystitis, prostatitis and _ urethritis, 

IDIUM decreased pain and burning in 

of the patients and promptly relieved 
ee frequency in 85% of cases.! 


WELL-TOLERATED—Specific local analgesic ac- 
tion is confined to the urogenital mucosa. 
PyRIDIUM may be administered concomi- 
tantly with the sulfonamides or antibiotics 
to provide relief from pain in the interval 
before the antibacterials can act. 
PHYSIOLOGICAL— The soothing analgesic ac- 
tion contributes to relaxation of the sphincters 
of the bladder, thus promoting complete 
emptying at each micturition. 


PSYCHOLOGICAL—-To the patient, the rapid 
appearance of the orange-red color is tangible 
evidence of the prompt action of PyRIDIUM. 


SUPPLIED—in 0.1 Gm. (17% gr.) tablets, in 
vials of 12 and bottles of 50, 500 and 1000. 


Pyripium is the registered trade-mark of Nepera Chemical Co., 
Inc. for its brand of phenylazo-diamino-pyridine HCl. Sharp & 
Dohme, Division of Merck & Co., Inc., sole distributor in the 
United States. 


SHARP & DOHME 


PHILADELPHIA 1, PA. 
DIVISION OF MERCK @ CO.. INC 
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I AM very much honored by the invitation to de- 

liver the George Holmes Lecture this year. It is 
a privilege and a pleasure to join in paying tribute 
to an outstanding leader. 

A long time ago I knew Dr. Holmes as one of the 
leading lights in American radiology; I respected his 
position and admired his wide knowledge in the field. 
Then I came to know him personally, and to my re- 
spect and admiration were added real affection for 
a comfortable friend. He occupies for me — and I 
am sure for many others -— a unique position. 

Dr. Holmes’s great fields were teaching and diag- 
nostic radiology. The latter, fer him, meant mainly 
the interpretation of radiographic and fluoroscopic 
examinations, with constant development of methods 
for getting more information out of such examina- 
tions. The advent of radioactive isotopes into the 
field of medical diagnosis came only in very recent 
years, just about the time Dr. Holmes was with- 
drawing from his general work. I am sure that, given 
a little more time, he would have become involved 
in the use of this newer procedure for radiologic 
diagnosis. 

GENERAL CONSIDERATIONS 


Radioactive isotopes are chemically identical with 
their stable counterparts. They behave in the same 
way in chemical reactions, and are handled in the 
same manner by physiologic and metabolic processes. 
But their atoms possess the unique property of disin- 
tegrating, and emitting radiation in the act, which 
makes it possible to follow them through all sorts of 
procedures and reactions. In following them, it is 
also possible to trace the paths of their nonradioac- 
tive twins. 

The rate of disintegration of these substances is 
commonly expressed by a statement of their half lives. 
The half life is the period in which half of all the 
atoms of the particular isotope present will have dis- 
integrated ; in the next half period half the remainder 
will go, and so on. Thus, about seven half lives are 
necessary to reduce any given amount of an isotope 
to 1 per cent of its initial value. Half lives of various 


*The George Holmes Lecture, presented at a meeting of the New 
England Roentgen Ray Society, Boston, May 22, 1953. 

+Professor of radiology (physics), Columbia University College of 
Physicians and Surgeons. 
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isotopes range from fractions of a second to millions 
of years; for those, useful in medicine, for the most 
part, half lives vary between a few hours and a few 
weeks. Radioactive potassium (K**) has a half life of 
12.4 hours; its period for reduction to | per cent is 
about 3.5 days. Radioactive phosphorus (P**) with. 
a half life of 14.3 days, will not be reduced to 1 per 
cent until over three months have elapsed. 

The amount of any radioactive isotope is ex- 
pressed in terms of curies, or millicuries or micro- 
curies, the last being the normal one for diagnostic 
procedures. A microcurie of any isotope is that quan- 
tity in which 37,000 atoms disintegrate per second. If 
an isotope has a long half life, a microcurie of it will 
have to contain more atoms than if it has a short one, 
to keep up the supply for disintegration. Of course, as 
the amount decreases by this disintegration, what was 
originally a microcurie becomes less, but the reservoir 
has to keep up the supply for whatever the natural 
rate may be. 

An isotope with a half life of 8 days, such as radio- 
active iodine (I'**), contains about 37,000,000,000 
atoms per microcurie. This sounds like a large num- 
ber of atoms, but it is a very small part of a mi- 
crogram, — about one one-hundred-thousandth. Some 
radioactive isotopes can be obtained in such a form 
that every atom of the element in question is radio- 
active; in this case the preparation is said to be 
“carrier free.” I is one of these; the actual weight 
of iodine in a dose of the material administered for 
any diagnostic purpose would be almost infinitesimal. 
Other isotopes can be obtained only in a mixture with 
stable isotopes of the same element; in this case they 
are said to be “with carrier,” and the specific activity 
is the total amount of the isotope per gram of ele- 
ment. For instance, radioactive sodium (Na**) is sup- 
plied by the Oak Ridge National Laboratory with a 
specific activity of 90 mc. per gram of sodium. This 
means that a dose of this material would contain 
about a million times as much stable as radioactive 
sodium. 

Radioactive isotopes emit beta or gamma radiation, 
or both. (Only a very few artificially made radio- 
active isotopes emit alpha particles, and these need 
not be considered here.) The beta rays may be so 
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unpenetrating that a small fraction of a millimeter 
of tissue will stop them all, as in radioactive carbon 
and sulfur, or they may traverse several millimeters, 
as those from radioactive phosphorus do. The most 
penetrating beta rays known to be emitted by a radio- 
active isotope with a half life of more than a few 
minutes are those from radioactive potassium, with 
a maximum range in tissue of nearly 2 cm. Gamma- 
ray energies range from less than 100 kv. in radio- 
active iron,.to more than 2,000,000 volts in radio- 
active sodium. 

It is evident that both the lifetime and the kind of 
radiation emitted by an isotope will be important con- 
siderations in the types of investigation that can be 
made with it. Obviously, a study extending over sev- 
eral days cannot be made with an isotope having a 
half life of a few minutes. It is a great misfortune 
that all 3 radioactive isotopes of oxygen have half 
lives less than 3 minutes, and those of nitrogen 10 
minutes or less. Furthermore, if it is desired to ob- 
serve concentration of the material in an organ in a 
living body, the radiation emitted must be sufficient- 
ly penetrating to reach external measuring instru- 
ments. It would not be possible to measure concen- 
tration of a carbon compound in the liver in the liv- 
ing human being by means of the 150 kv. beta rays 
from Carbon-14. 

Two other limitations exist on tests to be per- 
formed with radioactive isotopes; these may be called 
the avoidance of chemical effect and avoidance of 
radiation effect. Chemical effect would never result 
if carrier-free isotopes were used. With carrier pres- 
ent, a relatively large amount of the stable isotope 
may alter the physiologic situation. This is best illus- 
trated by studies with radioactive iodine in the thyroid 
gland. In the normal person about a third of a dose 
of carrier-free radioactive iodine will concentrate in 
the thyroid gland within 24 hours, But if a few milli- 
grams of stable iodine are used as carrier, the uptake 
is appreciably lowered. The normal daily intake of 
iodine by the adult human being is about 100 to 200 
microgm. and normal thyroid function is based on 
this. The larger dose floods the gland with iodine, 
and upsets the normal procedure. This is discussed 
below in more detail. 

Radiation effect would result if the radiation 
emitted by the test dose of the radioactive material 
were sufficient to bring about physiologic changes that 
might affect the reaction being tested. This will sel- 
dom, if ever, occur in the human being at present. 
Most test doses are planned to deliver not more than 
0.3 r to the patient in the first week, and less in any 
subsequent one; this is assumed to be the permissible 
dose that will have no detectable effects. In animal 
experimentation, in which considerably larger doses 
may be employed, the question might arise. For in- 
stance, 1 mc. of P** in a 20-kg. dog would deliver a 
whole-body dose of about 40 rep. (roentgen equiva- 
lent, physical) and this might be enough to bring 
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about metabolic changes that would interfere with 
study of some me.abolic processes. 

Various types of studies with radioactive isotopes 
are useful as diagnostic aids. This is a different thing 
from saying that they are “diagnostic tests.” Actually, 
there are in medical practice very few truly diagnostic 
tests that reveal that the patient does or does not 
have a certain disease or condition. The Wassermann 
and Aschheim—Zondek are, of course, two that come 
immediately to mind. At present no test with an iso- 
tope is in this class, although some of them may be 
before very long. 

The biologic or physical studies that can be made 
with radioactive isotopes cover a wide range of 
phenomena, such as uptake, distribution and excre- 
tion of an element, turnover rates in particular tissues 
and the nature of the products of intermediary metab- 
olism, which as yet have little or no direct significance 
as diagnostic aids. However, most of the studies now 
used clinically started as pieces of physiologic re- 
search. It is probable that others will cross the line 
from the purely investigative to the practical. 

Useful studies as aids in medical procedures are 
based on one of four phenomena: the dilution of a 
known amount of isotope, to determine the volume 
of the diluting fluid; the rate of transfer from one 
part of the vascular system to another, to ascertain 
some fact about the circulation; the rate of disappear- 
ance of an isotope that has been injected directly into 
a certain tissue, to reveal the state of the local cir- 
culation in that tissue; and the concentration of the 
isotope in a particular organ or tissue, to determine 
something about the local function of that tissue. 


Ditution Stuptes 


Examples of dilution studies are determinations of 
the volume of blood, plasma, red cells and extracel- 
lular fluid. The basic procedure is the same in all 
cases. A known amount of the, isotope to be used is 
injected into the circulation. After an appropriate 
time for mixing into the fluid studied, a blood sample 
is taken and the dilution determined. 

The most frequently used isotope for blood-volume 
determinations at present is radioactive iodine, used 
as a tag or label for human serum albumin.* This is a 
large protein molecule that does not pass readily out 
of the capillaries, and the iodine atom is firmly incor- 
porated into the molecule. Hence dilution of this sub- 
stance should measure the same volume as the blue 
dye commonly used. This has been shown to be so, 
and the radioactive procedure is simpler and faster. 
The steps are outlined in Table 1. Since the albumin 
is all in the plasma,’ the plasma volume can be ob- 
tained‘ by centrifugation and measurement directly, 
or from the hematocrit. If, instead of whole blood, 
the sample had been centrifuged and only the plasma 
measured, the counts per cubic centimeter would 


*This lecture was delivered before radioactive chromium became 
widely employed for blood-volume studies. 
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have been 545, and the dilution factor would have 
been 2750, giving plasma volume directly. Whole- 
blood volume and cell volume would then have been 
obtained from the hematocrit. 

One great advantage of this test is that it can be 
repeated as often as need be within a brief period. In 
surgical procedures, when blood loss may be serious 
and the question of transfusion arises, a second or 
later test can be done at any time. It is only necessary 
to take a blood sample before administration of the 
dose, to correct for radioactivity already present from 
the first test. The procedure is shown in Table 2, as- 
suming the determination in Table 1 to have been 
preoperative. 

If for any reason it is desired to make actual meas- 
urements of cells and plasma separately, rather than 
rely on the hematocrit, the cells can be labeled direct- 
ly with radioactive phosphorus or potassium. In this 
case a heparinized blood sample has to be taken from 
the person to be studied, and the cells suspended in 
a solution containing the isotope and incubated with 
this for about two hours at body temperature. The 
cells are then washed and resuspended in sterile saline 
solution; the injection and dilution procedure is the 
same as with the previous example. Whole-blood 
volume is obtained directly in the same manner, but 


TaBLe 1. Measurement of Blood Volume Using Radioactive- 
Todine-Labeled Human Serum Albumin (I-HSA). 


BLoop VoLuME 


ProcepuRE 


50 microcuries I'** injected in 5 cc. of saline 


solution 
Counts/microcurie/min. 30,000 
Counts for 50 microcuries would ! 1,500,000 
After 5 min. blood taken 
Counts for 5 cc. of whole blood 1,500 
For 1 cc. counts would be 300 
Dilution factor: 
1,500,000 
———- =5000, indicating 5000 cc. of whole blood. 
With hematocrit of 0.45: 
Red-cell volume 2,250 cc. 
2,750 cc. 


Plasma volume 


all the radioactivity is in the cells, which can be 
measured directly after centrifugation. 

Whole-blood volume evaluated by tagged-albumin 
dilution is always about 8 per cent greater than that 
derived from dilution of tagged erythrocytes. This is 
not because of errors in methods, but probably be- 
cause of differences in the rate of mixing and in the 
pools into which mixing takes place. If one method is 
used consistently, this difference is insignificant. For 
repeated studies, the serum albumin is probably to be 
preferred to any other method. 

In cases of excess fluid formation, such as ascites or 
edema, it may be desirable to know whether the rate 
of production of the fluid, or its total amount, is 
changing. Of course, visual and symptomatic obser- 
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vations are useful, but a measure of the so-called 
“extracellular fluid” may also be desirable. This is 
also done by a dilution technic, as with blood volume. 
However, the indicator used must be one that passes 
readily from the capillaries to the extravascular fluid; 
it should furthermore be one that does not readily 
enter into cells. Various chemicals are employed, 
such as thiocyanate and sucrose. Isotopes used are 
sodium, bromine, chlorine and others, in simple in- 
organic compounds. The material is injected, time 
is allowed for equilibration in extravascular fluid, 
and the dilution factor is determined. All these ele- 
ments do enter cells to a certain degree, so that what 
is measured is more properly called “sodium space,” 
“bromide space” and so on. However, repeated meas- 
urements with the same isotope, and the same mixing 


Taste 2. Repeat Measurement of Blood Volume. 
PRocEDURE VoLuME 
Before 2d injection 300 
50 microcuries injected 2d time (additional 
counts) 1,500,000 
Sample taken 5 min. later 750 
750 — 300 = 450 


Counts due to 2d dose 


Dilution factor: 
1,500,000 
= 3325, indicating blood volume of 3325 cc. 


Blood loss 5000 — 3325= 1,675 ce. 


time, should indicate shifts in the space under con- 
sideration, and if this can be shown to be due only to 
accumulation or disappearance of fluid, the desired 
information is obtained. It should be noted that al- 
though adequate mixing in the normal person may 
occur in an hour or so, a considerably longer period 
may be necessary when massive fluid accumulation 


is present. 


RATE OF TRANSFER 


Studies based on rate of transfer are fundamentally 
illustrated by the determination of circulation time. 
An isotope can be injected into a definite place in the 
vascular system, rapidly and in a small volume of 
solution; its arrival at another place is observed by a 
detector located there. Time elapsed between injec- 
tion and detection is circulation time between the two 
points. A study based on such measurements was 
made by a group in England, who were concerned 
with venous flow in the lower extremities in women 
in labor and during the puerperium.’ The frequency 
of edema and varicose veins in these cases suggested 
that venous flow was impeded by pressure of the 
gravid uterus on the veins in the pelvis; this the 
authors wished to investigate. A small amount of 
radioactive sodium in physiologic saline solution was 
injected in a vein at the dorsum of the foot, and the 
time of its arrival at the femoral vein recorded. 
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Figure 1 gives results in z group of normal women 
and in a group tested both during labor and shortly 


No. or 
ES 


NORMAL FEMALES 


LABOR - FIRST STAGE 


PUERPERIUM 


20 40 60 80 00 120 40 i160 180 
Szconps 
Ficure 1. Changes in Foot-to-Groin Circulation Time Late 
in Pregnancy and in the Puerperium, As Determined by 
Means of Radioactive Sodium (Reproduced from Wright, 
Osborne and Edmonds’ with the Permission of the Pub- 
lishers). 
post partum. It is quite apparent that in the second 
group there was a definite slowing of circulation at 
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A more elaborate procedure of the same type’ has 
been developed as the so-called “radiocardiography.” 
Here, the radioactive sodium is injected into an ante- 
cubital vein, and its passage through the heart and 
lungs followed by a Geiger counter and recorded. 
Figure 2 presents the radiocardiogram for a normal 
person. The tracing reads from left to right, the 
vertical lines being spaced at one-second intervals. 
The R wave represents blood going into and leaving 
the right side of the heart; the T region is while it is 
in the lungs, and the L wave shows passage into and 
out of the left side of the heart. The whole procedure 
takes only a few seconds. The upper part of Figure 
3 gives the tracing for a patient with patent ductus 
arteriosus; the lower one is for the same patient after 
operation. Charts of this sort may well take their 
place with electrocardiograms, after the method has 
been perfected. 

Studies of peripheral circulation can be carried out 
with various isotopes. The material is injected into 
the blood stream in the arm, if circulation is to be 
studied in the foot. If a large molecule, such as 
iodine-labeled albumin, is employed, it will remain in 
the vascular system. Activity measured against the 
foot (Figure 4) indicates the rate at which the isotope 
comes into equilibrium with normal plasma in the 
capillaries, and therefore represents the manner in 
which the capillary plexus may be cleared.* Figure 5 
shows such a curve for a normal foot and for one 
that has been kept cold. 

If, instead of a large molecule, an ion is used that 
escapes readily into the extravascular space, such as 


Ficure 2. Radiocardiogram for a Normal Person (Reproduced from Prinzmetal with the Permission of the Publishers). 


the end of pregnancy that was quickly relieved after 
delivery. 


the sodium im sodium chloride, the build-up takes 
longer but gives information about the condition not 
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only of the capillaries, but also of the capillary bed. 
The general picture for normal persons and for pa- 
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general capillary picture was subnormal. One of these 
men had been accused of malingering and penalized 


FicureE 3. 


Radiocardiograms for a Patient with Patent Ductus Arteriosus (Reproduced from Prinzmetal’ with the Per- 


mission of the Publishers). 


tients afflicted with scleroderma and with Raynaud’s 
disease is presented in Figure 6. Late in the war such 
studies were made in men who had been shipwrecked 
and had passed days exposed in open boats, present- 
ing the condition known as immersion foot. At the 
time of these tests their feet appeared normal, but the 


PERIPHERAL VASCULAR FLOW 
ARTERY 


VEIN IODINATED (1'3!) 


HUMAN SERUM 
ALBUMIN 


FOOT 


Ficure 4. Diagram of Setup for Study of Peripheral Cir- 
culation with Radioactive Isotope (Reproduced from Mac- 
Intyre et al.’ with the Permission of the Publishers). 


men complained of severe pain on standing or in the 
cold. From the curves (Fig. 7) it is obvious that their 


for it; on the basis of the isotope findings he was ex- 
onerated. 


Counts 
PER MIN. 


4000} 


RIGHT FOOT (NORMAL 
@RIGHT FOOT (10°=11°C) 


100 200 300 400 500 
SECONDS 

Ficure 5. Effect of Cold on Peripheral Vascular Measure- 

ment with Radioactive-Iodine-Labeled Human Serum AI- 


bumin (Reproduced from MacIntyre et al.’ with the Per- 
mission of the Publishers). 


Rate oF DIsAPPEARANCE 


Studies of rate of disappearance of isotope from a 
tissue* offer a different index of circulation, — one 
dealing with the actual nourishment of a smal] frag- 
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ment of tissue under cbservation. The isotope, in a 
very small volume, is injected directly into the tissue 
under investigation, the counter placed directly over 


A 


Counts per Minute per 100 Microcuries 


Figure 6. Build-up of Radioactive Sodium in the Intra- 

vascular and Extravascular Spaces in the Foot in Normal 

Persons and in Patients with Scleroderma or Raynaud’s 
Disease. 


it, and the disappearance rate observed (Fig. 8). 
This procedure is of value in tests of circulation in 
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Ficure 7. Effect of Immersion Foot on Radtosodium 


Build-up. 


tubed pedicles used in grafts in plastic surgery. The 
moving of such a flap is possible only when it has 
adequate circulation. Sometimes, movement from the 
initial to the final site requires repeated stages, with 
sufficient time for circulation to be established at each 
stage. Too early transplantation leads to failure of 
the graft to grow. By use of radiosodium clearance 
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tests, the circulation from a site on the graft and from 
a control site is compared. When they are equal, the 
graft is ready to move. Results in a particular case 
from the Bronx Veterans Administration Hospital® 
are presented in Figure 9. The left-hand graph 
shows circulation in the graft as it was first established 
as being much slower than that in the control. On 
the right, after the necessary period, the rates are the 
same, and the graft is ready to move. By this pro- 
cedure considerable time may be saved as compared 
with the conservative waiting period generally used. 
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Ficure 8. Clearance of Radiosodium from Muscle Tissue 
(Reproduced from Wisham and Yalow’ with the Permission 
of the Publishers). 


CONCENTRATION 


Concentration of an isotope in a particular tissue, 
for study of some function of that tissue, is best typi- 
fied by studies of thyroid function with radioactive 
iodine. Inorganic iodine taken into the body is either 
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Figure 9. Clearance of Radiosodium from a Tubed Pedicle 
Graft (Reproduced from Conway et al.’ with the Permission 
of the Publishers). 


deposited in the thyroid gland or promptly elimi- 
nated by way of the kidneys. In the gland it is elab- 
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orated into thyroid hormone and discharged again 
into the circulation. It is evident that several different 
phenomena can be studied as indications of thyroid 
function. These include measurement of the rate of 
deposition of iodine in the gland in vivo, the total ac- 
cumulation in a specified period or the output of or- 
ganic iodine in the blood as hormone. Any of these 
shows higher values in hyperfunction than in normal 
function and lower values in hypofunction. Meas- 
urement of kidney excretion is also an indication of 
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gland from functioning normally. It is necessary to 
withdraw medication with iodine or thyroid hormone 
for some weeks before the results of any of these 
studies can be accepted as valid; the severe overdose of 
iodine due to x-ray dyes may inhibit proper function 
for a few months. 

The simplest test of thyroid function by I'*' uptake 
is the direct determination of the part of the admin- 
istered dose that is collected in the thyroid gland at 
some definite number of hours after administration. 


+ BY THYROID 


GLAND AT TWENTY-FOUR HOURS 


ACTIVE JODINE 


Hypothyroid T 


Euthyroid 250 cases | 
Coo 
TT + 
t Hyperthyroid 302 cases 
Crt 


the amount that has not been taken up by the thyroid 
gland, but such measurements are complicated by 
any variations in renal function. None of these tests 
are affected by the emotional state of the patient, and 
they do not require the preliminary preparation 
needed for an accurate measurement of basal meta- 
bolic function. 

However, before the result of any tests with radio- 
iodine can be accepted, it must be assured that no 
chemical complications exist, and there are several 
of them. It must be remembered that the normal 
daily intake of stable iodine is about 100 to 200 
microgm. Administration of an amount appreciably in 
excess of this will flood the gland with iodine so that 
it will not function normally. This may occur either 
from treatment with iodides, or with medicines con- 
taining them, such as some cough syrups, from x-ray 
studies with certain opaque dyes or even from paint- 
ing of the skin with iodine for purposes of asepsis. 
Previous therapy with desiccated thyroid or with anti- 
thyroid drugs such as thiouracil also prevents the 
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Per Cent Uptake at 24 Hr. 


Ficure 10. Twenty-Four-Hour Radioiodine Uptake in Thyroid Gland in a Series of Hypo- 
thyroid, Euthyroid and Hyperthyroid Subjects in the Vicinity of New York City. 


The’ tracer dose may be given by mouth in a small 
quantity of water, and the uptake measured 24 hours 
later, Certain precautions must be observed to ensure 
that the counting tube is far enough from the neck 
and has a large enough window so that radiation 
reaches it from all parts of the gland. The support 
for the Geiger tube is adjustable and can be placed at 
a fixed distance above the neck. Also, the counter 
must be correctly standardized so that the readings 
made over the thyroid gland and over the sample of 
administered solution give the same number of counts 
per minute per microcurie. 

The results of such measurements on a series of nor- 
mal persons and on hyperthyroid and hypothyroid pa- 
tients, made in New York City, are shown in Figure 
10. In patients with hypofunction the uptake at 24 
hours is 0 to 10 per cent of the administered dose, 
when correction is made for radioactive decay; it is 
10 to 45 per cent in euthyroid subjects and 30 to 90 
per cent in hyperthyroid persons. It is immediately 
apparent that although there is adequate separation 
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between hypothyroid and normal persons, there is a 
certain overlap between normal and hyperthyroid sub- 
jects. If 40 per cent is accepted as the dividing point, 
6 per cent of the normal persons have greater uptake, 
and 10 per cent of the hyperthyroid patients have less. 
This is an improvement over the results of measure- 
ment of basal metabolic rate, as shown by studies on a 
series of 175 patients subjected to both tests at the 
same time. If the normal basal metabolic rate is as- 
sumed to be between —10 and +10 per cent, 15 per 
cent of normal persons had readings below — 10 and 
7 per cent readings greater than +10 per cent. Fur- 
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clearances during the first half-hour period. The in- 
vestigators found no difference in the rates of renal 
clearance during this period for different states of the 
thyroid gland, but striking differences in those of thy- 
roid clearances between the euthyroid and the hyper- 
thyroid group (Fig. 11). 

Iodine will localize in functioning thyroid tissue 
anywhere. Accordingly, it is readily possible to find 
the position of aberrant thyroid tissue. This has been 
particularly useful in differentiating substernal thy- 
roid gland and mediastinal tumor. In thyroid cancer 
with functioning metastases, such metastases can some- 
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Ficure 11. 


Values for Renal and Thyroid Clearances of Radioiodine in Hypothyroid, 


Euthyroid and Hyperthyroid Persons (Reproduced from Berson et al.’ with the Per- 


mission of the Publishers). 


thermore, as stated above, the determination of iodine 
uptake does not require the patient to be fasting or 
at rest, and the effect of emotional state is greatly re- 
duced. 

In a large group of cases, then, this simple test gives 
satisfactory data in about 85 per cent; it fails in be- 
tween 10 and 15 per cent, and these are likely to be 
the cases that are also clinically indeterminate. It 
should be pointed out that since clinically all grades 
of differentiation between the normal and the toxic 
state exist, it may not be possible for a physiologic 
test of this sort to separate them completely. How- 
ever, more elaborate tests have been devised for aid in 
these cases. The measurement of thyroid clearance 
as devised by the group at the Bronx Veterans Ad- 
ministration hospital® is perhaps the most satisfac- 
tory. The procedure involves intravenous injection of 
the radioiodine, constant counting over the thyroid 
gland for half an hour and the taking of a urine 
specimen at the end of this period. The plasma con- 
centration is estimated on the basis of an average 
“Jodide space” calculated from body weight; all 
iodine not deposited in the thyroid gland or elimi- 
nated by the kidneys is assumed to be uniformly dis- 
tributed in this space, The observed values are put 
into a set of formulas that give thyroid and renal 


times be located. In general this can be done only 
after total thyroidectomy; the competition of the nor- 
mal thyroid cells for the iodine will result in very 
small uptake in metastases. 

A rather amusing use of this isotope has been in 
the detection of factitious thyrotoxicosis. The clinical 
picture of self-induced hyperthyroidism may be in- 
distinguishable from that of spontaneous thyrotoxi- 
cosis. The condition sometimes arises from excessive 
self-medication in the effort to reduce weight; these 
patients will usually admit it and can be persuaded 
to stop the medication, when the diagnosis can be 
made on correction of symptoms. However, patients 
with psychiatric problems may not admit that they 
are taking thyroid, and will go to considerable lengths 
to conceal it. If the condition is suspected, a test of 
iodine uptake should be done. The true hyperthyroid 
patient will show a high uptake, whereas one with 
toxic symptoms induced by thyroid medication will 
have no uptake whatever. 

It has always been hoped that radioactive tracers 
could be found that would definitely identify can- 
cerous tissue. Unfortunately, up to the present time 
this hope has not been borne out. However, it is true 
that any tissue that is metabolizing rapidly will show 
earlier or higher uptake of any metabolite than cor- 
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responding normal tissue. This phenomenon has 
been utilized in the attempt to localize tumors not 
readily demonstrable otherwise. 

Most popular of these has been the localization of 
brain tumors. The surgeon is anxious for help of this 
sort. In general the blood-brain barrier inhibits the 
rapid entrance of nonphysiologic material into the 
central-nervous-system tissues, However, in the pres- 
ence of inflammation or of a neoplastic growth, this 
barrier (whose exact nature is unknown) is disrupted 
and allows the tracer to flood the region. The mech- 
anism whereby more of the isotope is concentrated in 
the tumor than in the normal tissue is not known, 
but the concentration does occur. Localization then 
depends on counting at symmetrically located sites on 
both sides of the head and finding where there are 
differences in level. At present the tracer of choice is 
radioactive iodinated human serum albumin, which 
gives rather high differentials, with tissue levels re- 
maining stable for two or three days. Very small 
tumors and midline tumors are not readily located, 
but some clinical groups report a high percentage of 
successes in large series of cases. 

Recently, procedures have been developed to de- 
tect silent metastases in the liver, which are one of the 
chief causes of failure in surgical treatment of cancer. 
The various liver-function tests and needle biopsy are 
the only laboratory procedures currently available to 
the clinician for the detection of such metastases, and 
they are notoriously unreliable when one is dealing 
with small, solitary or early growths. However, these 
are frequently demonstrated by administration of a 
radioactive tracer and counting of points in a pattern 
over the region. The tracer employed by the group 
at the Los Angeles Veterans Administration Hospital, 
who first reported on this procedure, is iodine- 
labeled human serum albumin. The tracer dose is ad- 
ministered intravenously and the patient studied 24 
hours later. Counting over a 5-cm.-square lattice 
pattern is sufficient to show regions of increased up- 
take. Very small or deep-seated masses may be 
masked by normal liver. Nevertheless, in a series of 
151 patients studied by the group just mentioned, an 
over-all accuracy of 95 per cent was obtained. In 32 
patients found at operation to have metastases, 30 
had previously been designated as positive by radio- 
active survey. Of 119 grossly normal, 114 had been 
within the control range for the isotope test. Since 
preoperative knowledge of the existence of liver me- 
tastases would be extremely valuable, it appears that 
this test should have wide use. 

Efforts have been made to find a bone-seeking iso- 
tope that could be used as a detector of bone metas- 
tases, Some success has been achieved with radioac- 
tive gallium; however, this isotope also shows deposit 
in arthritic areas, In general these metastases can be 
found by means of x-ray examination as soon as by 
an isotope tracer. 


RADIOACTIVE ISOTOPES — 


QUIMBY 


Discussion 


Other tests and studies could be discussed, but the 
foregoing, at present, have been found most useful. 

No discussion of diagnostic uses of isotopes would be 
complete without mention of dosage levels and radi- 
ation safety. The International Commission of 
Radiological Protection has set 0.3 r measured in air, 
or 0.5 r to the entire body, as the maximum permis- 
sible level for the weekly dose of radiation for occupa- 
tional exposure. In establishing dosage levels for 
diagnostic tests, an effort is usually made to keep 
whole-body radiation, or radiation to any critical 
tissue, below this level. Nevertheless, just as the 
radiologist does not hesitate to exceed this for diag- 
nostic purposes, when the patient is expected to derive 
some benefit from the procedure, so, when justified, 
isotope doses can be somewhat increased. Constantly 
improving instrumentation has served in many cases 
to make it possible to use lower doses than those 
originally considered necessary. None of the tests dis- 
cussed above should result in administration of an 
undue amount of radiation to any patient. 

As far as danger to anyone else is concerned, with 
any test or tracer dose of any isotope likely to be em- 
ployed, there is absolutely no hazard either from the 
patient himself or from his excreta. No precautions 
need be observed. These are solely for therapeutic 
doses, which are outside the scope of this discussion. 


CONCLUSIONS 


It may be said that various procedures with radio- 
active isotopes are valuable as diagnostic aids. If it is 
thought that progress has been slow, and that these 
substances — from which I am afraid miracles were 
expected — have not lived up to all that was hoped 
from them, it should be remembered that it is just 
twenty years since artificial radioactivity was dis- 
covered and that isotopes have not been generally 
available for more than eight of these years. If one 
thinks of the x-ray picture eight years after that dis- 
covery and compares it with that of today, one may 


be encouraged to be very optimistic about isotopes. 
630 West 168th Street 
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IDIOPATHIC CARDIAC HYPERTROPHY* 
Report of 3 Cases 


Ricuarp A. Sersin, M.D.,7 anp BERNARD CHoyjNacki, M.D.+ 


DAYTON, OHIO 


| most cases of cardiac hypertrophy an antecedent 
cause, such as hypertension, valvular disease or 
coronary arteriosclerosis, is easily demonstrable. Hy- 
pertrophy in certain patients with congestive heart 
failure exists without evidence of any of the known 


causes of heart disease. 

The first recorded case of so-called idiopathic hy- 
pertrophy of the heart was described in 1901 by Jos- 
serand and Gallavardin.: In 1944 Levy and Von 
Glahn? collected 14 cases from the literature and 
added 10 of their own. Other contributors*** have 
brought the total number of cases in the literature 
to 46. Three more cases are presented below. 


Case REPORTS 


Case 1. W.K., a 43-year-old man, was well until April, 
1946, when anginal symptoms Ist occurred and were fol- 
lowed by cardiac decompensation. He was hospitalized in 
November after a period of outpatient treatment for cardiac 
failure. 

The blood pressure was 122/70. The heart was not en- 
larged, but the presence of atrial fibrillation was noted. The 
lungs were clear, and there was no evidence of right-sided 
heart failure. Stigmas of arteriosclerosis and hyperthyroid- 
ism were not present. Blood counts were normal, and uri- 
nalysis and serologic tests for syphilis were negative. An 
x-ray film of the chest showed borderline enlargement of 
the heart and an increase in the pulmonary vascular mark- 
ings. The presence of atrial fibrillation was confirmed by 
an electrocardiogram. Multiple premature ventricular con- 
tractions and nonspecific T-wave changes were also evi- 
dent in the tracing. 

After digitalization, with good response, the patient was 
discharged from the hospital to continue maintenance digi- 
talis. Within 6 weeks failure recurred, and he was read- 
mitted to the hospital on April 15, 1947. The heart was 
clinically enlarged, and atrial fibrillation was still noted. 
The-lungs were congested, the liver enlarged, and the 
ankles swollen. X-ray films of the chest demonstrated a 
small amount of pleural effusion on the right. Laboratory 
studies were again within normal limits. 

Compensation was quickly re-established on bed rest, low- 
salt diet, ammonium chloride and continued digitalization. 
He was discharged from the hospital in 3 weeks with a rec- 
ommendation to continue the digitalis and low-salt diet. 

For 19 months symptoms were minimized with Mercuhy- 
drin injections twice weekly; then recurring episodes of 
failure resulted in a 4th hospital admission on December 
26, 1951, when the heart was greatly enlarged and atrial 
fibrillation was present. The basal metabolic rate was +4 
per cent. Routine laboratory studies were normal. An un- 
successful attempt to convert the atrial fibrillation was made 
after preliminary treatment with anticoagulants. The pa- 
tient was discharged, improved, in 5 days. 

The temperature was normal, The pulse was 112 and ir- 
regular, and the blood pressure 134/88. 

Failure returned and progressed, and the patient was ad- 
mitted for the last time on March 1, 1952. The heart rate 
was 100, and the rhythm irregular. The blood pressure was 
not obtainable. The heart was enlarged to both right and 
left. The abdomen was distended, and the liver edge was 
palpated 3 cm. below the right costal margin. Pitting edema 


*From the Veterans Administration Hospital, Veterans Administra- 
tion Center. 
+Resident in internal medicine, Veterans Administration Hospital. 


of the lower extremities was present, and shortly after ad- 
mission a bloody diarrhea occurred, Within a few hours 
the patient died. 

_At autopsy the heart weighed 800 gm. All chambers were 
dilated to at least twice the normal size. There was a mild 
degree of thickening of the mitral valve. The wall of the 
right ventricle was 5 mm., and that of the left 15 mm. 
thick. The myocardium was pale-reddish color with a lim- 
ited degree of grayish streaking. At the apex of the left 
ventricle a 1.5-cm. area of subendocardial scarring was 
present. There were no mural thrombi. The coronary 
arteries were normal. 

The lungs were markedly congested. All visceral organs 
showed passive congestion. The thyroid and adrenal glands 
were normal. Microscopical examination of the heart re- 
vealed hypertrophy of the myocardium, with vacuolar de- 
generation and passive congestion. 


The presence of angina, cardiomegaly, atrial fibril- 
lation and heart failure in this case led to a diagnosis 
of arteriosclerotic heart disease. Autopsy disclosed no 
cause for the cardiac hypertrophy. 


_ Case 2. W.N., a 38-year-old man, was Ist hospitalized 
in August, 1950, with a 7-year history of peptic ulcer. An 
acute bout of alcoholism followed by hematemesis resulted 
in the Ist hospitalization. For a week before discharge on 
September 22 tachycardia (rate of 100-120 beats per min- 
ute) was recorded but not evaluated. 

For a 3-month period the patient was asymptomatic, but 
then had epigastric distress for 1 year. Again, alcoholism 
and hematemesis resulted in hospitalization, The tempera- 
ture was normal; the pulse was 132 and regular, and the 
blood pressure 105/90. He appeared in no distress, and 
auscultation of the heart revealed no abnormality except 
tachycardia. Laboratory studies were normal. The basal 
metabolic rate was —7 per cent. An electrocardiogram 
demonstrated sinus tachycardia and low-voltage QRS com- 
plexes. The pulse rate of 90 to 100 beats per minute per- 
sisted until the week before discharge. The level of pro- 
tein-bound iodine in blood drawn during this hospitalization 
was later reported as 6 microgm. per 100 cc., with a soluble 
fraction of 3.9 microgm. per 100 cc. The patient was dis- 
charged on February 14, 1952. 

In May occasional sticking precordial pain progressed to 
severe persistent pain, accompanied by dyspnea, orthopnea 
and ankle edema. He was readmitted to the hospital on 
May 9. A mild tachypnea and tachycardia (rate of 110), 
with a blood pressure of 80/60, were present. Rales. were 
heard in the right-lower-lung field. The heart was now 
slightly enlarged, and the heart tones were distant, Hemo- 
gram and urinalysis were again normal. Serologic tests for 
syphilis, blood urea nitrogen and electrolytes were within 
normal limits, X-ray examination showed generalized car- 
diac enlargement and pulmonary congestion. Three days 
later the lungs were clear, but the enlargement persisted. 
The venous pressure was equivalent to 120 mm. of saline 
solution, and the circulation time (arm to tongue, with 
Decholin) was 32 seconds. The patient was digitalized, 
placed at bed rest and given a low-salt diet. By July 1 
the heart was of normal size. Electrocardiograms recorded 
a persistent sinus tachycardia, with general low voltage and 
T-wave inversion in Lead aVL. Tachycardia continued, 
the rate varying between 110 and 160 beats per minute. 
Increased dosages of digitoxin did not modify the tachy- 
cardia. He left the hospital on July 23, less dyspneic but 
still orthopneic. 

In November a 4th hospital admission resulted from a leg 
fracture sustained in an automobile accident, Tachycardia 
was still present, with no change in the physical findings 
electrocardiograms or roentgenograms. Serial electrocardio- 
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grams over a 3-month period disclosed sinus tachycardia 
and nonspecific T-wave changes. For a 60-day period pro- 
pylthiouracil was administered empirically for tachycardia, 
without beneficial effect. The patient was also empirically 
given multivitamins. He again improved subjectively and 
was discharged in March, 1953. 

Cardiac failure recurred, and he was readmitted to the 
hospital on May 25. The pulse rate was 138, and the 
blood pressure 78/52. The border of the heart extended to 
the left anterior axillary line. The liver was enlarged, and 
considerable ankle edema was present. Electrocardiograms 
were unchanged from those of previous admissions. 

Again, he responded to routine cardiac measures and was 
discharged, only to be readmitted in 3 weeks with recur- 
rence of congestive heart failure. The pulse rate was 140 
per minute, and the rhythm was regular. The blood pres- 
sure was 108/60. Increased cardiomegaly and bilateral hy- 
drothorax were seen on x-ray study. Subsequently, a pul- 
monary infarction in the right lung occurred. The electro- 
cardiogram was unchanged. After further pulmonary in- 
farctions the patient failed progressively. He died on No- 
vember 8. 

At autopsy the heart weighed 600 gm. The coronary 
arteries were patent and smooth, with no evidence of athero- 
sclerosis. The wall of the left ventricle at the outflow tract 
measured 15 to 18 mm., and that of the right ventricle 4 
to 8 mm. The valves were normal. At the apex of the 
heart mural thrombi were firmly attached. 

Multiple emboli were present in the lungs with pulmo- 
nary infarctions. The abdominal viscera showed typical 
changes of chronic passive congestion. The adrenal and 
thyroid glands were normal. 

The myocardial fibers were moderately hypertrophied, 
‘and scattered small zones of replacement fibrosis were seen. 
Organizing mural thrombi were observed in both ventricles. 
Interstitial edema of the myocardium was also noted. 


During life, diagnoses ranged from an early im- 
pression of tachycardia on the basis of anxiety to 


beriberi or thyrotoxicosis. No satisfactory explanation 
for the tachycardia could be confirmed by diagnostic 
methods. Because of lack of evidence for other causes 
of heart failure and with the history of an episode 
resembling angina, this case was labeled arterioscle- 
rotic heart disease. Once more autopsy failed to reveal 
a reason for the cardiac hypertrophy. 


Case 3. C.H.B., a 28-year-old man, in December, 1944, 
because of substernal pain regarded as representing an acute 
myocardial infarction, was transferred to the Brown Gen- 
eral Hospital after 2 months’ treatment with bed rest. The 
past history was noncontributory. On admission the patient 
was found to be in no distress. The blood pressure was 
120/80. Physical examination was within normal limits. 
A complete blood count was normal, and urinalysis and 
serologic tests for syphilis were negative. Roentgenograms 
in December showed marked cardiac hypertrophy but clear 
lung fields. X-ray study on February 9, 1945, demonstrated 
only slight cardiac enlargement. On December 12 electro- 
cardiograms revealed inverted T waves in Lead 1 and 
diphasic T waves in Lead 2. Eleven days later the T waves 
were inverted in Leads 1, 2 and CF,. On this admission the 
T waves were flat or small, An occasional extrasystole was 
present. The patient was discharged on no medication, after 
an uneventful hospital stay, with a diagnosis of myocardial 
infarction. In retrospect, evidence was insufficient for such 
a conclusion. 

In August, 1950, an appendectomy was performed. The 
heart and lungs were normal, although a history of tran- 
sient episodes of shortness of breath, orthopnea and ankle 
edema was obtained. The patient had been digitalized by 
his private physician. X-ray ‘examination showed the heart 
to be of normal size, and the electrocardiogram was un- 
changed from previous tracings. 

In October, 1952, it havin impossible for him to con- 
duct his business as a photographer owing to progressive 
cardiac decompensation. He was admitted to the hospital 
on December 16, 1953, with a 2-week history of cough 
and hemoptysis. "A transient paralysis of the left arm and 
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an aphasia of | day’s duration, occurring | month before 
admission, were descri 

The patient appeared chronically ill and was producing 
bloody sputum. The temperature was normal. The pulse 
rate was 104, and the blood pressure was. 98/60. Rales 
were present in the left lateral portion of the chest. The 
heart extended to the left anterior axillary line, and atrial 
fibrillation was present. The liver was enlarged. There 
were marked varicosities of the legs, and + pitting edema 
was evident. Laboratory studies were normal. A _ subse- 
quent leukocytosis (white-cell count of 15,700 with 80 per 
cent neutrophils) developed. X-ray examination of the 
chest showed pulmonary infarction in the right-lower-lung 
field, and the heart was enlarged. One week Iater bilateral 
pulmonary infiltrations were noted. 

Hemoptysis persisted and pleuritic pain in the left side 
of the chest developed. Treatment consisted of codeine, 
digitalis, aminophylline and penicillin. The patient contin- 
ued to fail and died on December 24. 

At autopsy the heart weighed 700 gm. and was tre- 
mendously dilated. All the valves were normal. The papil- 
lary muscles were extremely thick, being 2 or 3 times the 
normal size. In the left ventricle was an almond-sized 
thrombus. The apex of the right ventricle contained a 
plum-sized thrombus. There was no evidence of myocardial 
infarction and the coronary vessels were patent and smooth. 

The lungs contained numerous fresh thrombi and many 
areas of pulmonary infarction. The viscera were congested. 

Microscopical examination of the coronary vessels was 
negative. The muscle fibers of the right ventricle contained 
many vacuoles. The interventricular septum and the left 
ventricle were distinctly hypertrophied, with vacuolar de- 
generation of some fibers. Mural thrombi were present in 
both ventricles. 

The lungs showed congestion and infarction. There was 
some depletion of adrenocortical lipids, but the organs were 
otherwise normal. The thyroid gland contained a few 
small zones of lymphocytic infiltration but was otherwise 
normal. 


This is the second case in this series with mural 
thrombi of the ventricles. Such thrombi were noted 
in about a third of the reported cases of idiopathic 
hypertrophy. The changes are not limited to this dis- 
order but may be seen in other conditions causing 


cardiac hypertrophy.** 


Discussion 


Hypertrophy of normal hearts, if it occurs at all, 
is unusual as evidenced by studies of athletes under- 
going extreme exertion.'* The relation of arrhythmia 
and hypertrophy in normal hearts has not been found 
to be one of cause and effect.'*-** 

Although few cases have been reported to date and 
no statistical evaluation can be made, a characteristic 
pattern is evidenced by these cases. All patients had 
cardiac hypertrophy, demonstrable by physical exami- 
nation, x-ray study and electrocardiogram. Conges- 
tive heart failure was present in all but | case. Tachy- 
cardia and arrhythmias were the rule. A smal! num- 
ber of patients showed the phenomenon of peripheral 
embolization, and in an occasional case this was the 
striking feature. Angina was occasionally present, as 
was fever. In almost every case antecedent hyper- 
tension was absent, and the few cases in which it was 
present should perhaps not be considered in this 
category. Significant murmurs were universally ab- 
sent. Nutritional data were not given, but in the 
cases reported above only | patient had a grossly de- 
ficient food intake. However, he did not improve on 
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thiamine and his circulation time was prolonged. 

Survival after the first symptoms differed widely, 
varying between several days and six years. Age of 
onset varied from youth to old age, and similar con- 
ditions have been described in children. Most of the 
cases were in males, and most in members of the 
white race. 

At autopsy hypertrophy was always present, and 
dilatation was frequent. Myocardial degeneration and 
fibrosis was minimal when present. In about half 
the cases there was subendocardial fibrosis with or 
without mural thrombi. A recent paper by Thomas 
and his associates*® discusses many of the same cases 
of cardiac hypertrophy and emphasizes the endocar- 
dial fibroelastosis as perhaps an etiologic factor. 

The mechanism for cardiac hypertrophy is not well 
understood. Most authors consider it to be secondary 
to dilatation. Little is known about the fundamental 
biologic processes that produce hypertrophy of the 
heart. In most cases associated with congestive heart 
failure the underlying etiologic condition is easily rec- 
ognized clinically or pathologically by well established 
criteria for diagnosis. However, a certain number of 
cases of congestive heart failure associated with hy- 
pertrophy do not lend themselves to such a classifica- 
tion. Several classifications have been proposed, all 
of which acknowledge unexplained hypertrophy.**-*° 

Wiggers*’ tried to find a common denominator in 
cases of hypertrophy and subscribed to Horvath’s 
theory of hypertrophy from mechanical effect—that 
is, increased stretch on the myocardium due to in- 
creased ventricular filling because of valvular defects 
or resistance to outflow. This was verified by Eyster 
et al.** in experiments on dogs. 

In 1951 Simkins’* presented a case similar to those 
under discussion and suggested possible mechanisms 
for hypertrophy. One of these mechanisms was vita- 
min B deficiency. The present cases clinically do not 
fit the criteria of beriberi heart disease. 

Exercise has been considered a cause for cardiac 
hypertrophy,*> as has previous hypertension, The 
patients described above gave no history of undue 
exertion and were selected on the basis of the absence 
of known hypertension during protracted periods of 
observation. 

Arrhythmias have also been considered a cause of 
cardiac failure and hypertrophy.”*** Several au- 
thors,”*°534 however, have stressed the benignity, 
reversibility and generally good prognosis in the ar- 
rhythmias occurring in otherwise nornial hearts. 

Anoxia has been proposed as a basic abnormality 
in cardiac hypertrophy (Lewis), but the suggestion 
has been refuted by a series of experiments in which 
isolated heart muscle perfused under anoxic condi- 
tions for relatively short periods showed no hyper- 
trophy.*® We believe that these results do not obtain 
in human beings to whom relative anoxia would be 
applied for long periods. 

It has also been pointed out that aviators and 
others exposed to hypoxic conditions had no cardiac 
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hypertrophy.*” However, this also may not be analo- 
gous to prolonged hypoxia over a matter of years. 
In mountain dwellers other compensatory mechanisms 
exist, and anoxia is not actually present at the tis- 
sue level. 

Evidence of hypoxia as a factor in cardiac failure 
is contributed by Miller et al.,°° who, in a study of 
the arterial oxygen saturation in emphysematous pa- 
tients, found congestive cardiac failure limited almost 
entirely to patients with transient or persistent hy- 
poxemia. Harvey and his co-workers*’ were able to 
demonstrate that failure due to cor pulmonale could 
be prevented if arterial oxygen saturation was main- 
tained within normal limits. 

The differential diagnosis of idiopathic cardiac hy- 
pertrophy most often lies with arteriosclerotic heart 
disease. However, the criteria for diagnosis of ar- 
teriosclerotic heart disease were usually absent.?* Some 
of the cases, especially those with angina, could not 
be differentiated. Other conditions considered in dif- 
ferential diagnosis are beriberi heart disease, thyro- 
toxic heart disease, myocarditis, subendocardial fibro- 
sis, Von Gierke’s disease and amyloid disease of the 
heart. 

Electrocardiographic evidence of myocardial infarc- 
tion has not been demonstrated in any of the reported 
cases of idiopathic cardiac hypertrophy. One might 
then assume that these specific electrocardiographic 
changes would rule out this condition, but it has been 
recognized that infarction patterns may follow par- 
oxysms of tachycardia***® or emboli of coronary 
vessels. 

Angina without other adequate explanation is usu- 
ally considered presumptive evidence of arterioscle- 
rotic heart disease. However, pulmonary hyperten- 
sion, nonarteriosclerotic myocardial ischemia and even 
noncardiac causes can give anginalike symptoms. An- 
gina is an exceedingly difficult complaint to evaluate.*° 

T-wave and ST-segment changes are prevalent in 
many cardiac disorders and cannot be regarded as 
conclusive evidence of arteriosclerotic heart dis- 
ease.*'*? Youth does not exclude diagnosis of arterio- 
sclerotic heart disease. It can be demonstrated that 
cardiomegaly occurs in arteriosclerotic heart disease 
without failure.**** This finding of hypertrophy is 
of no specific diagnostic value by itself. 

In many cases differential diagnosis is difficult. 
However, when congestive heart failure and cardio- 
megaly exist without angina or the pattern of infarc- 
tion seen on the electrocardiogram or other demon- 
strable cause of failure, the presumptive diagnosis of 
idiopathic cardiac hypertrophy may be made. 


SuMMARY 


Three cases of idiopathic cardiac hypertrophy are 
reported, bringing to a total of 49 the number of such 


cases in the literature. 
Some of the views on the stimulus to myocardial 


hypertrophy are reiterated. 
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The clinical characteristics are briefly outlined. 

The difficulties of differential diagnosis cf idio- 
pathic cardiac hypertrophy from arteriosclerotic heart 
disease and other types of heart disease are discussed. 


We are indebted to Drs. J. Harold Kotte and Arnold 
Iglauer, of the Cincinnati General Hospital, Cincinnati, 
Ohio, for their critical reading of the manuscript. 
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ena advances have been made in knowledge 
and understanding of the complex factors con- 
cerned in resistance or susceptibility to infection, but 
much remains that is controversial or incompletely 
understood. 

The current widespread interest in and demon- 
strated value of gamma-globulin administration in 
the prophylaxis of certain infectious diseases, such as 
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OBSERVATIONS ON THE ANTIBODY CONTENT OF THE BLOOD IN PATIENTS 
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viral hepatitis, has served to call attention to this con- 
stituent of the plasma proteins and its role in pro- 
tection against infection. The recognition in recent 
years of that rare disorder, agammaglobulinemia, and 
the greatly increased susceptibility to infections in 
such patients, has also stimulated interest in gamma 
globulin and its ability to protect against infection. 
It is generally agreed that most circulating antibodies 
are found in the gamma-globulin fraction of the 
plasma proteins although it seems clear that gamma 
globulin and antibodies are not synonymous terms. 
Dysproteinemia, with striking increases in gamma 
globulin, is a common finding in many cases of myelo- 
matosis. Nevertheless, one may encounter an occa- 
sional patient suffering from multiple myeloma who 
manifests a striking susceptibility to pneumonia, and 
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frequent recurrences of acute, often severe, pulmonary 
infection may be a striking feature of the clinical 
course in such a patient. This tendency may be ob- 
served when he is not otherwise incapacitated and 
may be the first symptom that leads him to seek 
medical advice. One of the patients in the present 
study was first seen because of the third attack of 
acute lobar pneumonia occurring in a period of four 
months; he continued to suffer from repeated attacks 
between his first admission to the hospital in March, 
1951, and the time of his death in June, 1953. An- 
other patient (Case 7) was admitted to a hospital 
because of pneumonia in 1950, when the diagnosis 
of multiple myeloma was first made. Between that 
time and April, 1954, he had ten attacks of acute 
pneumonia. 

In 1945 Boe,’ reporting 10 cases of myelomatosis, 
described multiple pneumonic episodes in 2 patients. 
He expressed the opinion that gradual deformity of 
the chest was a predisposing factor in the repeated 
attacks of pneumonia, but also suggested that changes 
in serum globulins might be responsible for altered 
immunity and increased susceptibility. No structural 
abnormalities of the thorax or its contents, such as 
bronchial obstruction, were present in our patient, 
who was well nourished and muscular when first seen. 
An immunologic study was undertaken to determine 
whether there was a general deficiency of antibodies, 
which might indicate an inability to form protective 
antibodies, and studies are under way to ascertain 
whether patients with myelomatosis are able to form 
specific antibodies in response to the administration 
of various antigens. 


METHODS AND MATERIALS 


The diagnosis of multiple myeloma was established 
in each patient by biopsy of the bone marrow or by 
autopsy or both. 

The antibodies studied were agglutinins for Sal- 
monella typhosa (901), Paracolobactrum ballerup 
(481), opaque forms,* Escherichia coli (3564), 
opaque form,* sheep erythrocytes and type-specific 
aggiutinins for human A and B erythrocytes, lysin- 
for S. typhosa (901) and Esch. coli (3564), opaque 
form, and sheep celi (amboceptor) . 

The presence and titer of complement were also 
determined in all cases. The specified antibodi-s ar? 
complement were selected for this investigation only 
because their presence and titer in control subjects 
were available from other work done in this hospital 

*The opaque form of P. ballerup (481) contains an antigen (op anti- 
gen) that makes this form completely or almost completely inagglutin- 
able in antiserum with high concentrations ci specific antibody. When 
heavy suspensious of the opaque form are boiled in saline solution for 
one hour and centrifuged at high speed the op antigen is found con- 
centrated in the supernatant fluid. Sheep cells, which readily absorb 
the op antigen from such fluids, are agglutinable and are used in 
hemagglutinin tests to detect the op antibody in serums. In England 
pomaae saa difficulty has been encountered in diagnosiic work with 
enteric bacteria because of a common antigen (alpha) in salmonella 
paracolobactrum and escherichia and alpha antibodies in normal an 
immune serums. The alpha antigen is essentiaily an opaque antigen. 
Nevertheless, some cultures with the alpha antigen show no inagglutin- 
ability whereas others exhibit varying degrees of inagglutinability. An 


agglutinable culture of Esch. coli (3564), opaque form rich in alpha 
antigen, was used in the present work. 
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and at Brown University, or in the immunologic 
literature. 

Dilutions in saline solution from 1:5 or 1:10 to 
1:1280 were made from the inactivated serums of 
patients and controls. Agglutinins for the somatic 
and flagellar fractions of S. typhosa were obtained 
with living cultures of O-901 and H-901 respectively. 
The alpha agglutinins were determined with a viable 
culture (3564 opaque) rich in alpha antigen. All 
tests employing bacterial antigens were read after 
four hours’ incubation at 37°C. and again after eight- 
een hours’ incubation at 55°C, 


To ascertain titers for sheep cells impregnated with 
saline extract of P. ballerup (481 op antigen) inac- 
tivated serums were adsorbed with washed sheep cells 
to remove all normal sheep-cell antibodies. The ad- 
sorbed serums were tested in serial dilutions previously 
specified with sheep cells impregnated with 481 op 
antigen. All agglutination tests using blood cells as 
antigen were recorded after four hours at 37°C, and 
again after eighteen hours at 20°C. The presence 
and titer of sheep-cell agglutinins and the titer of 
human type-specific alpha and beta agglutinins were 
determined in the conventional manner. (Sheep-cell 
agglutinin titers in this work were higher than those 
normally encountered because a much lighter sus- 
pension of sheep cells was used than is employed in 
the test for heterophil antibodies in the diagnosis of 
infectious mononucleosis.**) 

Dilutions of inactivated serums, washed sheep cells 
and guinea-pig complement were employed to show 
the presence and titer of normal sheep amboceptor. 
Complement titers were obtained by addition of sheep 
cells sensitized with immune sheep-cell amboceptor 
to dilutions of fresh serums from patients or controls. 
The tests for normal sheep-cell amboceptor and com- 
plement were read after thirty minutes in a 37°C.- 
water bath. 

With one exception all patients with multiple mye- 
loma were World War I veterans or of a comparable 
age group. In the selection of controls it was rec- 
ognized that the age group involved could play an 
important part in the presence and titer of antibodies 
against S. typhosa. Accordingly, all control. serums 
for the O and H antibodies of S. typhosa and the 481 
op antigen were taken from World War I veterans. 
When other antibodies were concerned both World 
War I and II veterans were used. Except for work 
on human type-specific agglutinins control serums 
were selected as described above from patients ad- 
mitted to the medical and surgical wards of the hos- 
pital for diseases other than multiple myeloma and 
from normal persons. 

The serums of 4 patients with multiple myeloma 
were compared with control serums for their effect 
on the phagocytic action of polymorphonuclear cells 
against Micrococcus pyogenes var. aureus. The serum 
of 3 patients with multiple myeloma, including Case 
1, showed weak phagocytic action compared with 
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that of the controls whereas the serum of Case 2 
failed completely to promote phagocytosis. The con- 
trol serums demonstrated normal phagocytic action. 


ReEsuLts 


Table 1 shows the occurrence and average titer of 
antibodies and complement in control groups. 

Table 2 summarizes the findings in 9 patients with 
myelomatosis. Four patients showed no antibodies, 
including the blood-group antibodies, 2 on the initial 
examination and 2 on subsequent examinations. It 
was possible to make only a single examination in 
the other 5 cases. Although some antibodies were 
present in the serum of these 5 patients, only Case 3 
showed what may be considered a normal content 
of these substances. Case 4 is considered to have had 
a deficiency of antibodies; isoagglutinins were present 
in unusually low titer, and amboceptor was absent. 
Cases 5, 6 and 8 were definitely abnormal in that 
isoagglutinins were either deficient or absent in all 
3 and very few other antibodies were found. Not 
every normal person or control patient has every one 
of the antibodies included in this investigation, but 
the complete absence of all antibodies or lack of the 
appropriate isohemagglutinins was not observed in 
this study except in patients with myelomatosis, There 
is reason to believe that further tests in the 5 patients 
in whom only a single examination was made would 
show progressive decrease and ultimately complete 
or nearly complete disappearance of circulating anti- 
bodies. Amboceptor was not detectable at any time 
in the serum of the 9 patients with multiple myeloma, 
although it was present in 97 per cent of controls. 
None of these nine patients showed agglutinins for 
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TABLE 2. Titers of Antibodies in 9 Patients with Myelomatosis. 
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a deficiency of antibodies in December, 1952. Sub- 
sequent examinations in April and May, 1953, showed 
a decrease in the few antibodies present and their 
final complete disappearance. In May, 1953, com- 
plement, which had previously been present in nor- 
mal titers, was also absent. All the other 8 patients 
with myeloma had complement in normal titers even 
when all antibodies had disappeared. 


TaBLE 1. Occurrence and Average Titer of Antibodies and 
Complement in Control Groups. 


ANTI- No. oF PERCENTAGE AVERAGE 
BODY Serums Positive Trver 
Agglutinins for: 
0-901 188 84 1:35 
H-901 188 84 1:60 
3564 Op 168 56 1:135 
NSC 156 95 1:70 
481 Op 124 77 1:65 
A cells 100 100 1:95 
B cells 113 100 1:40 
Lysins for: 
0-901 39 67 1:80 
H-901 37 79 1:35 
3564 Op 51 92 1:65 
Amboceptor 100 97 1:390 
Complement 100 100 1:90 


Figure 2 shows the findings in Case 2, in which 
antibodies except amboceptor were present in a nor- 
mal titer in January, 1953, but all antibodies were 
absent ten months later. How soon after the first 
examination these antibodies disappeared is not known 


Case Bioop Acoiuti- AGoLUTI- AGGLUTI- AGGLUTI- 
No. Group NIN FOR NIN FOR NIN FOR NIN FOR NIN FOR 
0-901 H-901 3564 OP NSC 481 OP 


titer titer titer titer titer 


Con- 
trols 


Acctuti- Acctuti-  Lysin Lysin Lysin Amso- ComPLe- 
NIN FOR NIN FOR FOR FOR FOR CEPTOR MENT 
BCeus 0O-901 H-901 3564 OP 

titer titer titer titer titer titer titer 


Salmonella O and H-901, although these antibodies 
were found in 84 per cent of control subjects. 

As indicated above, repeated testing has demon- 
strated a decrease in the number and titer of anti- 
bodies and, in 2 patients, complete disappearance. 
Figure 1 presents the findings in Case 1. There was 


since there was an unavoidable lapse of ten months 
before the second test was made. 

Analysis of serum proteins by filter-paper electro- 
phoresis was done in 5 patients (Cases 1, 2, 7, 8 and 
9), all of whom demonstrated deficiency of anti- 
bodies, which in 4 of the 5 patients were absent. Four 
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showed a high peak of gamma giobulin, and the fifth 
a tall peak representing the so-cailed M component 
(Fig. 3A). 

Case 9, who showed the peak M component, was 
of added interest because electrophoretic analysis re- 
vealed absence of gamma globulin. He was never- 
theless remarkably free from infection, in contrast to 
the patients with agammaglobulinemia described in 
medical reports and especially to a patient (Case 1), 
who had a pronounced increase in gamma globulin 


PATIENT AC 
EC 1952 APRIL 1953 MAY 1953 
to 20 40 60 60/ 10 20 40 60 60 10 20 40 80 «0 


8 
nsec 
48! 
901 

901 


Figure 1. Antibody Titers in Case 1 in December, 1952, 

and in April and May, 1953. 
The numerals at the top (and also those at the top in Fig- 
ure 2) indicate the titer of antibodies as determined by 
serial dilutions ranging from 1:10 to 1:320. The symbols at 
the left indicate the antibodies studied; those above the 
horizontal line were measured in serum inactivated by heat- 
ing to 55°C., and include agglutinins and amboceptor, and 
those below the line were measured in noninactivated serum 
and include lysins for three organisms. The titer of com- 
plement was also determined. O-901 and H-901 refer to 
standard typhoid organisms; 4 OP indicates Esch. coli 
(3564), opaque form; A and B indicate isoagglutinins for 
human A and B cells; NSC refers to agglutinins for normal 
sheep erythrocytes, and 481 to sheep cells impregnated with 
saline extract of P. ballerup. AMBO indicates amboceptor, 
and COMP complement. 


and suffered from frequently recurring episodes of 
pneumonia over a period of two and a half years (Fig. 
3B). Both patients showed absence of antibodies. 


Discussion 


No significant difference between 2 patients with 
multiple myeloma suffering from recurring pneumonia 
and other patients with myelomatosis was demon- 
strated so far as the presence and titer of circulating 
antibodies, electrophoretic patterns and the concen- 
trations of serum globulin and gamma globulin were 
concerned, The results of this study provide no ex- 
planation, therefore, for the clinical phenomenon ob- 
served in a few patients with myeloma who have an 
extraordinary tendency to repeated attacks of pneu- 
monia. Nevertheless, deficiency of circulating anti- 
bodies appears to be a consistent and characteristic 
feature of myelomatosis. We know of no disease ex- 
cept agammaglobulinemia in which a comparable 
deficiency of antibodies occurs, It is believed that 
this abnormality, combined with the progressive de- 
crease and ultimate disappearance of all antibodies, 
including the isoagglutinins, which has been observed 
in patients with myelomatosis, may be of diagnostic 
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aid in rare cases in which the usual clinical and lab- 
oratory findings may be absent or equivocal. Obser- 
vation of a larger number of cases will be necessary 
before one can say whether or not this opinion is 
sound, 

The ability of patients with myeloma to produce 
specific antibodies in response to stimulation by in- 
jection of antigens has not been adequately studied. 
Pneumococcus capsular polysaccharide was given to 
1 patient, who showed no production of antibodies. 
The results of this single observation were inconclu- 
sive. Moreover, even normal persons may demonstrate 
little or no antibody production in response to such 
a procedure. Further studies of this feature of the 
disease are being carried out. Larson, and Tomlin- 
son,* in investigating the relation betwéen alterations 
in serum protein concentrations and antibody produc- 
tion, included 4 patients with multiple myeloma in 
the group of 12 cases studied by them. Measure- 
ment of the amount of precipitable antibody nitrogen 
formed in response to the administration of type- 
specific pneumococcus capsular polysaccharide 1 and 
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Figure 2. Antibody Titers in Case 2 in January and No- 
vember, 1953. 


Numerals and symbols at the top and side are explained in 
the legend of Figure 1. 


2 in the 4 patients with myeloma indicated little or 


_no antibody production. Balch,® studying the role of 


nutritional deficiency in antibody formation, observed 
a normal production of diphtheria antitoxin in one 
patient with myelomatosis. 

Gamma globulin as found in normal human serum 
is a heterogeneous protein, and subgroups have al- 
ready been identified.° The gamma globulin that is 
so strikingly increased in many patients with myelo- 
matosis probably differs significantly from normal 
gamma globulin and from that found in patients with 
other diseases, in whom there is an increase in gamma 
globulin. Conn and Klatskin’ stressed the shape of 
the gamma-globulin peak and the peak of other glob- 
ulins, which may be increased in multiple myeloma. 
They point out that the peaks are characteristically 
tall and narrow, indicating a relatively homogeneous 
protein. Present information suggests that plasma 
cells are primarily responsible for antibody forma- 
tion*-** and that circulating antibodies are found in 
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the gamma-globulin fraction of plasma proteins. It 
seems paradoxical, therefore, that there should be a 
deficiency or absence of antibodies in a disease such 
as myelomatosis in which there is marked prolifera- 
tion of plasma cells, hyperglobulinemia and frequently 
hypergammaglobulinemia, This seeming paradox may 
be due to the fact that the plasma cells in multiple 
myeloma, being malignant, are therefore abnormal 
cells that synthesize abnormal proteins of various types 
at the expense of normal proteins, including antibody 
proteins. Such an explanation is consistent with the 
opinion that the gamma globulin in myeloma is ab- 
normal and significantly different from that found 
in normal human serum. 

Balch’s® demonstration of normal antibody produc- 


Ficure 3. Electrophoretograms of Serum Proteins Using 
Filter-Paper Technic with Barbiturate Buffer at pH 8.6, 
Ionic Strength 0.05 (the Vertical Arrow Indicates the Point 
of Origin, and the Horizontal Arrow the Direction of Mi- 
gration toward the Positive Pole). 
A=Case 9 (upper) and normal control (lower). The dense 
concentration just to the right of the point of origin in the 
patient’s electrophoretogram shows the large amount of M 


. component present in this patient’s serum; little or no gam- 


ma globulin is present. 


B=Case 1. The great increase in gamma globulin is shown 
by the dense concentration to the left of the point of origin. 


tion in spite of extensive body wasting indicates that 
malnutrition was not the cause of the deficiency in 
our patients. Moreover, 1 patient (Case 1), who 
showed absence of all antibodies, was well nourished, 
muscular and vigorous when this abnormality was 
first noted. Other causes such as distribution and 
rate of destruction of antibodies must be considered 
as possible explanations for the deficiency of cir_ulat- 
ing antibodies observed in this study. Experience with 
Case 1, in which transfused antibodies disappeared 
in a few hours from the patient’s blood, indicates 
that such factors may be responsible. The observa- 
tion of Kass,’* who noted abnormally rapid catabo- 
lism of tagged gamma globulin administered to a 
patient with multiple myeloma, emphasizes the pos- 
sible importance of increased rate of destruction as 
a reason for the deficiency of circulating antibodies. 


MULTIPLE MYELOMA — LAWSON ET AL. 


SuMMARY AND CONCLUSIONS 


A study of the occurrence and titer of certain anti- 
bodies in 9 cases of multiple myeloma in comparison 
with those in normal persons and patients with dis- 
eases other than myeloma was carried out. 

Complete absence of antibodies or a marked de- 
ficiency of these substances is a characteristic feature 
of myelomatosis, In an occasional patient a definite 
abnormality may not be found on the initial exami- 
nation, but repeated testing will show progressive de- 
crease and ultimately complete or nearly complete 
disappearance of antibodies. 

Analysis of the serum protein by filter-paper elec- 
trophoresis was done in 5 patients. Four showed 
marked increase in gamma globulin, and the fifth 
a tall peak of the so-called M component but no 
gamma globulin. Four of these patients demonstrated 
complete absence of antibodies, including the isoag- 
glutinins, and the fifth almost complete absence of 
antibodies, The latter patient also had no isoag- 
glutinins. 

The immunologic abnormality demonstrated in 
multiple myeloma is considered to be the result of 
abnormal function of the malignant plasma cells 
whereby deranged protein synthesis results in the pro- 
duction of abnormal proteins at the expense of nor- 
mal proteins, including antibody protein. 


Since this paper was submitted for publication our atten- 
tion has been called to the observations of Marks,* who de- 
termined the circulatory levels of staphylococcal a-antitoxin 
and antistreptolysin O in 17 patients with myelomatosis in 
comparison with levels found in normal persons and patients 
with hyperglobulinemia due to disorders other than myelo- 
matosis. Eight of 17 patients with myelomatosis showed 
markedly low levels of one or both antitoxins, and 5 others 
moderately low values. Among cases with hyperglobulinemia 
from other causes levels of antitoxin were normal or in- 
creased. Marks concluded that myelomatosis is “frequently 
associated with depressed antibody formation,” an effect that 
he attributed to the deranged growth of plasma cells. He 
suggested that serologic studies might be useful in the diag- 
nosis of myelomatosis with hyperglobulinemia. However, 
Case 5 in our study showed a deficiency of antibodies, in- 
cluding isoagglutinins, although at that time he did not 
have hyperglobulinemia, the serum globulin being 2.2 gm. 
per 100 cc. 

We are indebted to Drs. M. N. Fulton, J. M. Beardsley 
and Gustavo A. Motta, of Providence, Rhode Island, to Dr. 
S. D. Clark, of Bristol, Rhode Island, and to Dr. Chauncey 
Stone, of the Veterans Administration Hospital, Coral 
Gables, Florida, for giving us the opportunity to make ob- 
servations and antibody studies on several patients included 
in this repert. 

Antibody determinations were done by Helen Seraichekas, 
B.S., and Dorothy Oborne, A.B., and electrophoresis of 
serum proteins by Miss Oborne. 
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SPECIAL ARTICLE 


PROBLEMS OF MEDICAL PRACTICE IN INDIA 
S. C. Sen, M.D.* 


NEW DELHI, INDIA 


IXTY thousand doctors, for a population of 360,- 
000,000 people in India, is the usual reply given to 
the usual question asked by foreign colleagues and 
friends. But unless further amplification is demanded 
or given, the reply is only partially true. 
To understand the present problems of medical 
practice in India, it is necessary to have some infor- 
mation about the background of Indian conditions. 


Hisrorica, BACKGROUND 


India is an ancient country, with traditions and 
knowledge dating from thousands of years ago. The 
people of India, of the earliest days, developed among 
other things a medical science known as Ayurveda — 
the science of life — long before any such science 
appeared to be known anywhere else in the world. 
This science was based on the three principles of ob- 
servation, experimentation and deductions, and with 
a philosophy of its own. For medicine Ayurveda used 
preparations from herbs, plants, minerals and other 
sources. There was Ayurvedic anatomy and surgery. 
It reached its peak of performance and then gradually 
stagnated and decayed. Why this happened is not 
known. The art and science of Ayurveda were handed 
down, according to the principle of preceptorship, 
from teacher to pupil. 

With the invasion of Islam into India, Ayurveda 
received a setback, and Arabic medicine was intro- 
duced into the country; it is known as “Unani.” 

These two systems held the field side by side dur- 
ing the Muslim rule in India, the knowledge and edu- 
cation being imparted to new entrants into the pro- 
fession according to the preceptorship principle, Dis- 
section of human bodies for purposes of learning 
anatomy became taboo, and the teaching gradually 
more and more empirical. Practice of medicine was 
confined to drug therapy only. 

Apart from these two systems, there were the usual 
home remedies, handed down from grandmothers to 
mothers and daughters. There were also charms and 
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cures, “revealed” to various pious and chosen people. 

With the advent of the British rule in India, some 
doctors came from the United Kingdom to look after 
the British residents of India. Gradually, the Indian 
medical service was begun, with British doctors mainly 
to look after the British personnel. ‘This was gradually 
extended to look after the Army and also the civilian 
population. To get doctors locally to meet the in- 
creasing demand and needs of the situation, medical 
schools and colleges were gradually started in various 
parts of India, the three oldest colleges — which are 
over a century old — being in Calcutta, Madras and 
Bombay. The schools used to impart medical educa- 
tion of a lower standard to students with lower basic 
education ; the colleges imparted education of a higher 
(and university) standard to students with higher 
basic education, the quality being equivalent to that 
of the British universities and licensing bodies and 
the Indian degrees being recognized by the General 
Medical Council in the United Kingdom for purposes 
of licensing and registration. 

Thus, toward the end of the nineteenth century 
and early in the twentieth, there were various types 
of people practicing medicine in India: grandmothers, 
mothers, aunts and daughters using so-called home 
remedies; quacks, fakirs and Sadhus; Vaids — prac- 
ticing Ayurveda; Hakims — practicing Unani; _li- 
centiates from schools; and graduates of colleges. The 
last two groups practiced modern medicine. And later 
a seventh group was added: homeopaths practicing 
homeopathy. 

In the course of time (during the last fifty years) 
many more colleges were created. Today, practically 
all the schools of modern medicine have either been 
closed down or upgraded into colleges. The number 
of medical colleges — teaching modern medicine — 
today is about 35, producing between 1700 and 2000 
doctors a year. 

The situation, however, has been complicated by 
various factors, as follows: 


Two schools are still functioning, producing doc- 
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tors of a lower standard than that of graduates 
from colleges. 

In some states, because of the unwillingness of 
graduates to settle in rural areas, a new type of 
rural medical practitioner was produced, with lower 
basic qualifications and lower standards of medical 
training, on the definite understanding that they 
would serve in the rural areas for a minimum pe- 
riod of five years. But already they are clamoring 
for registration on equal terms with graduates, and 
after five years, most of them are likely to migrate 
to towns and to compete with fully qualified doctors. 

The Vaids and Hakims are either starting their 
own colleges or persuading the state governments 
to open new colleges or to subsidize existing ones 
and to recognize and register the Ayurvedic and 
Unani diplomas and degrees on equal terms with 
those of modern medicine. 

Another peculiar feature of these new Ayurvedic 
and Unani institutions is that their students receive 
some training in modern basic sciences, anatomy, 
physiology, materia medica, surgery, midwifery and 
so forth. In some of these institutions the students 
are taught more of modern medicine and very little 
of the ancient systems. When they graduate they 
freely prescribe modern antibiotics and give injec- 
tions; their training is supposed to be a synthesis 
of the ancient and modern inedicine. 

The homeopaths in India, who number over 
300,000, are mostly quacks. Few of them are prop- 
erly qualified physicians who have taken to the 
practice of homeopathy. There are several hun- 
dreds who nave qualified from mushroom homeo- 
pathic schools and colleges and display diplomas 
and degrees similar to those of practitioners of 
modern medicine. The overwhelming majority, 
who are pure quacks without any training whatso- 
ever, practice medicine with the help of a homeo- 
pathic materia medica — and a box of homeo- 
pathic medicine. 

The homeopaths in India are also clamoring for 
the establishment of homeopathic colleges by the 
union and state governments and for license and 
registration on par with the graduates of modern 
medical schools. Because of the lack of sufficient 
qualified doctors of modern medicine, especially in 
the rural areas, and because of lack of sufficient 
funds, the union and state governments are in many 
cases giving in to so-called popular demands, es- 
tablishing schools and colleges of Ayurvedic, Unani 
and homeopathic medicine or subsidizing them, 
either for political reasons or in the hope of creat- 
ing medical personnel for the rural areas and in 
some cases of reviving or revitalizing the ancient 
systems of medicine. 


Mepicau Practice Tovay 


From the background given above, it should be evi- 
dent that the practitioners of medicine in India are 
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a heterogeneous group, practicing various types of 
medicine —- from modern scientiiic medicine down 
to quackery. There are about 60,000 qualified doctors 
(including graduates of universities and licentiates 
from schools) as against a probable 600,000 practi- 
tioners of other types. Quackery flourishes in India 
for various reasons, the main ones being poverty of 
the people, lack of education, faith in age-old meth- 
ods and imperfection of the modern system. It must 
be remembered that modern medicine — in both its 
diagnostic and its therapeutic aspects — is very ex- 
pensive and not within easy reach of the poor; it 
also cannot always cure, and sick people do not easily 
give up hope, being easily misled by false promises 
of the quack. 


Except in two states in India, there is no restric- 
tion on medical practice; anybody, trained or other- 
wise and qualified or otherwise, can set up in prac- 
tice openly, and can compete with the best quali- 
fied people. Since birth and death certificates are not 
compulsory in most parts of India, even the indirect 
restrictions against unqualified practice are not ef- 
fective. 

It is thus apparent that, under the present condi- 
tions in India, there is a great deal of inconvenience 
and hardship to 60,000 properly qualified physicians 
practicing the modern system of medicine. Out of 
these 60,000, not more than 15 per cent are in public 
services employed by governmental hospitals and dis- 
pensaries, corporaticns, municipalities and health serv- 
ices. Besides, the armed forces employ their own 
medical personnel; in addition railways also have 
their own medical services. Doctors who are employed 
in the public-health services are treated as whole- 
time officers without right of practice and are given 
salaries and pensions or provident funds or gratuities. 
Those who are on the medical side are treated as 
whole-time officers but receive smaller salaries than 
people in corresponding administrative services and 
enjoy rights of private practice as well. There is a 
tendency at present to increase the salaries of the 
latter officers and to debar them from private practice. 

The majority of doctors in this group, however, 
are in private practice — either as general practi- 
tioners or as specialists or consultants. Some of the 
specialists and consultants hold hospital appointments 
in,an honorary capacity, being paid nothing or almost 
nothing for services rendered to hospital patients. Be- 
cause most of the hospitals in the country are owned 
and maintained by the Government, these hospitals 
are usually open free of charge to all, poor and rich, 
and particularly to all Government servants, irrespec- 
tive of their pay and status. Thus, the honorary staffs 
have to do a great deal of free work even for the 
richer section of the community. Most of the doctors, 
however, are in general practice with their own dis- 
pensaries for dispensing medicines to their. own pa- 
tients. Most of the general practitioners give free 
consultations and advice to their patients in their 
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surgeries, raaking a little extra charge for the medicine 
supplied and for special consultations or oe 
or home visits and so forth. 

It will thus be seen that the general practitioner, 
to make a decent income, has to work very hard and 
to see a much larger number of patients than he can 
do justice to. In some cases chemists’ shops either 
employ or retain the services of qualified doctors to 
give free consultations to patients, on the basis of 
salary or commission on the amount realized by 
the prescriptions. 

The social-security scheme or voluntary insurance 
system is in the stage of infancy, having just been 
started in a few centers. The health part of this 
scheme is being covered by whole-time paid officers 
in three centers. In some other centers the panel sys- 
tem was tried in a modified form, but the payment 
offered was so meager that the medical associations 
in these areas rejected the scheme and the Govern- 
ment recruited physicians directly. Recently, some- 
what better terms have been agreed upon, and co- 
operation from the Medical Association has been of- 
fered in establishing the panel system. The authorities, 
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however, aré in. favor of the whole-time service sys- 
tem, and it is not yet certain which system will ulti- 
mately prevail. 

Hospitals, which are mostly owned and maintained 
by the Government or corporations or municipalities, 
are few, the total number of beds being approximately 
100,000, including those for tuberculosis and mental 
diseases. 


CONCLUSIONS 


The condition of the majority of the qualified 
doctors is very bad. It is a hard struggle for most 
of them to keep their bodies and souls together. In 
spite of the best intentions it has become impossible 
for them to practice good medicine. The crux of the 
problem lies in the poverty of the people, who are 
unable to meet the high and rising costs of modern 
medical care. Until the average income is substantially 
increased, first-class medical care will not be within 
the reach of the majority of people in the country. 
It is because of this poverty and the high cost that 
the politicians and governments are anxious to rec- 
ognize all systems and even to encourage them. 


MEDICAL PROGRESS 


ELECTROENCEPHALOGRAPHY 
Joun A. Aszott, M.D.* 


BOSTON 


in electroencephalography have been 
so rapid that even for many who are actively 
engaged in the field, a survey of current status is the 
best account of recent progress. This is due largely 
to the fact that electroencephalography has both 
stimulated and implemented neurologic research by 
electric technics. The result has been a research that 
includes electroencephalography as an inseparable 
part and has elaborated many neurophysiologic and 
neuroanatomic novelties. At the same time there has 
been a steady accumulation of reports about the 
kinds of electroencephalograms associated with dif- 
ferent mental or physical diseases. In this short sur- 
vey the emphasis will be less on the latter than on 
the former set of advances in the field. : 


Larce Execrric Frecps anD Unrrary NEuRONAL 
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Electroencephalography is a special part of general 
electrophysiology. The electroencephalogram, like 
the electromyogram and the electrocardiogram, is a 
sampling of electric fields. Its analogy to the electro- 
cardiogram is especially close in some details. The 
electrocardiogram is a sampling of a large, complex 
and continuously varying electric field, which is dis- 
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tributed notably over the torso, where it is the net 
distribution of electric forces “generated” by the 
syncytial mass of the heart. The electroencephalo- 
gram is a sampling of a large, complex and continu- 
ously varying electric field, which is distributed 
notably over the scalp, which can be resolved into a 
number of smaller component fields and which is 
attributed: to the summated, synchronized, myriad 
and individually minute electric fields each of which 
attends the activity of a single neuron of the cerebral 
cortex. 

The illustration? selected for this survey (Fig. 1) 
shows the reconstruction of such a field. The appear- 
ance of the reconstruction and the method of making 
it from a large number of samples are like the ap- 
pearance and method of reconstructing fields which 
have been mapped on the torso for various phases of 
the cardiac cycle, and the similarity is significant 
enough to warrant the citation of references to work 
along these lines by Nahum et al.**-5 

Interest in such fields has been steadily increasing. 
Their consideration is a necessary adjunct to the 
familiar criteria, perhaps exploited almost to exhaus- 
tion, of frequency, amplitude, contour and distribu- 
tion of waves. They have been considered notably 
by Bishop,* Brazier,”* Hunt and O’Leary® and Lilly’® 
among many others. 
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large fields, it was at first more or less explicitly and _ potential and electrotonus can be compared to the 
generally assumed that brain waves were the en- flaming and smoldering of tinder: the action poten- 
velopes of numbers of action potentials of the familiar 
kind that attend the transmission of nerve impulses. 
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ELECTROENCEPHALOGRAPHY — ABBOTT 


To explain «he unitary neuronal origins of the persist after its passage. As a crude analogy, action 


tial corresponds with the quick, consuming flame, 
and the electrotonic potential with the slow smolder- 


® 


Ficure i. Diagrams Representing a Continuously Changing Electric-Current Field at Three Different Moments. 
The diagrams were constructed from an electroencephalogram that showed runs of diffuse, regular waves at 3 per second 
and 50 to 75 microvolts. The field had two poles, one in the left temporal and one in the right central region. At one 
moment the left temporal region would be positive to the right central region; after a continuous change lasting one sixth 
of a second, the right central would be positive to the left temporal region; and so on alternatingly throughout each run of 
waves of 3 per second. Electrodes (represented by small circles) and equipotential lines are shown by solid inking over 
the convexity and by interrupted inking on the undersurface of the cerebrum. (The four basal electrodes” ™ lie between 
and roughly in line with the pinnas of the two ears: the interruption of the inking of the circles by which they are repre- 
sented is not clear in the reproduction.) Very heavy inking is used to demonstrate the mean potential line, which was con- 
tinuously changing in position, and the diagrams show the field during its roughly extreme left (A), intermediate (B), and 
right (C) positions. It is supposed that the field was created entirely by the synchronized activity of cortical neurons and 
that large pyramidal cells made the major contribution. Activity of the two hemispheres may have been synchronized by 
impulses through the corpus callosum or by impulses of the centrencephalic system. The patient was a woman in her sixties. 
Some years ron the electroencephalogram, she had had an occlusion of the left middle cerebral artery. The lesion was 

confirmed at autopsy some time after the tracing was made. 


This assumption has now been almost and perhaps ing, which may run its course without a flame or 
quite universally abandoned in favor of the assump- may prepare the way for a flame and linger after. 
tion that brain waves are the slower and less familiar In this connection Li, McLennan and Jasper™ have 
electrotonic potentials of the neurons. Electrotonic and said, “The most plausible hypothesis is that they 
action potentials can be recorded by many of the [brain waves as recorded in electroencephalograms] 
same procedures. Each action potential coincides in represent synchronized oscillations in membrane po- 
origin, course and termination with a nerve impulse. tentials possibly involving small interneurons and 
Electrotonic potentials do not have this same precise dendrites in the cortical matrix, oscillations which 
relation to the nerve impulse: they may be present would have a definite effect upon neuronal excitabil- 
when no impulse is being transmitted, they may arise ity, but [would] not [be] dependent upon neuronal 
as part of the preparation for an impulse, and they discharge.” 
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In the search for the unitary neuronal origins of 
such large electric fields Bishop and Clare** have 
studied the cat’s optic cortex with microelectrodes. 
Using a jeweler’s delicacy of technic and a mathe- 
matician’s precision of reasoning, they have con- 
structed, tentatively and with qualifications omitted 
from this fragmentary paraphrase, a series of events 
including the following sequence and in the complex 
cortical brain wave they have identified component 
potential oscillations corresponding to each event: in 
the first place afferent impulses, traveling along the 
axons of the optic radiation, arrive at the third and 
fourth layers of the cortex, where the axons of the 
optic radiation make synaptic contact with the small 
cells (granules and star pyramids) of these layers; 
secondly, these small cells are stimulated and transmit 
impulses to large pyramidal cells with which they are 
in synaptic contact; and, finally, the large pyramidal 
cells, with their conspicuous apical dendrites, respond 
and their response contributes to the complex cortical 
brain wave its largest component potential oscillation. 

Bishop and Clare have reported their researches in 
a series of papers. In one’* among the latest of the 
series they point out that “the elaborate flexibility 
of activity of the higher centers is . . . chiefly a mat- 
ter of the complexity of available connections” among 
the neurons of which these centers are composed. 
For some of these complex interneurgnal connections 
of the cat’s optic cortex they offer a diagrammatic 
and carefully reasoned but tentative schema. In a 
perhaps rueful comment on this schema they observe 
that “its chief persuasiveness, not to say support, 
derives from the impossibility of its demonstration, 
due in fact to the very complexity presumed to con- 
stitute its essential property.” To present an ade- 
quate and confidently accurate account of findings 
in this fundamental and very complex field of re- 
search is beyond the capacity of any but a specialist 
in the field, and I am not one. 

Theoretical nerve nets'*:?> can be woven with vary- 
ing degrees of exuberance. The schema constructed 
by Bishop and Clare represents a nerve net of simple 
design, and their comment on it is a sobering in- 
fluence. 

Finally O’Leary and Goldring’ are probably pre- 
dicting a new extension of electroencephalography 
when they say, “We now believe that the D.C. [direct 
current] changes are as expressive of neural process 
as the conventionally recorded forms of cortical 
activity.” The conventionally recorded forms of cor- 
tical activity are currents varying at frequencies 
recorded as the waves of the familiar electroenceph- 
alogram, The direct currents of which they speak 
are cortical voltages, which vary so much more slowly 
that they cannot be recorded by the unmodified 
electroencephalograph. It is supposed that’ “a sig- 
nificant component of cortical D.C. [direct current] 
potential arises from a polarization gradient along 
the exterior of the large pyramidal cells of the cere- 
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bral cortex and that this gradjent is reflected in a 
difference of potential between cortical surface and 
subcortical white matter or ventricle.” Again, the 
large pyramidal cells of the cerebral cortex figure as 
important unitary sources of its large electric fields. 
Later and elsewhere’ they add that “though many 
theoretical assumptions have been made, knowledge 
concerning the distribution of changes within and 
about the cortical pyramid [the pyramidal cells of 
the cerebral cortex] is actually skimpy.” They have 
evidently progressed to a frontier across which elec- 
troencephalographic advances are yet to be made. 


Exvecrric Ruytumiciry or NEURONAL AGGREGATES 


The regular character or rhythmicity of the elec- 
troencephalogram is perhaps its most familiar fea- 
ture. More or less regularly oscillating electric po- 
tentials such as those recorded from cortical neurons 
by the electroencephalograph are characteristic of 
neuronal aggregates in general. In this connection 
Bremer** has made the following comment: 

. the spontaneous electrical activity of the brain is 
only one special instance of the tendency to synchronized 
autorhythmicity which is common to all the neuronal ag- 
gregates of the central nervous system. Studied in the 
most diverse objects, from the catenary ganglions of in- 
vertebrates to the human cerebral cortex, this “sponta- 
neous” neuronal activity has everywhere shown the same 
oscillographic characteristics. 

Partially isolated tissues continue to generate 
potential oscillations. Thus, sustained potential oscil- 
lations have been recorded from pieces of cerebral 
cortex around which cuts have been made in such a 
way as to transect all their neuronal connections with 
the rest of the nervous system while leaving their 
normal pial blood supply intact.*®*° Regularly oscil- 
lating potentials have been recorded from sections of 
the spinal cord similarly prepared.** It is generally 
believed that these oscillating potentials arise spon- 
taneously in the isolated tissues, though it has been 
asserted** that they occur only if the isolated tissues 
are stirred up by stimuli from the outside. 

Different neuronal aggregates have their own dis- 
tinctive forms of rhythmicity or oscillating potentials. 
For example, the occipital cortex generates alpha 
activity, strong beta activity is recorded from the 
motor cortex,®* and Shinners has recorded alpha-like 
activity by applying electrodes directly to the thala- 
mus of an anencephalic idiot. 

The potential oscillations generated by a particular 
aggregate are modified by axonal impulses coming to 
that aggregate from other parts of the nervous system 
and by the interruption of such impulses. Bremer,** 
for example, transected the brains of cats between 
the superior and inferior colliculi and observed that 
the brain waves recorded from the cerebral cortex of 
such a cerveau isolé resembled those of normal sleep 
presumably because the transection had interrupted 
impulses that would otherwise have reached the 
cortex. Moruzzi and Magoun* transected the cat’s 
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brain at the level of the first cervical segment. They 
recorded high voltage, slow, very regular oscillations 
from the cerebral cortex of such an encéphale isolé 
when it was unanesthetized and in a state of “relaxa- 
tion’; when the reticular substance of its brain stem 
was stimulated by low-voltage, high-frequency elec- 
tric shocks, the cortical activity that has just been 
described was replaced by lower voltage, faster, less 
regular activity; and from the whole body of their 
observations Moruzzi and Magoun conclude “that 
EEG changes seemingly identical with those in the 
physiological arousal reactions can be produced [in 
the cerebral cortex] by direct stimulation of the 
reticular formation of the brain stem.” In the cere- 
bral cortex of the cat Jasper and his associates*® were 
“able to reproduce the bilaterally synchronous wave- 
and-spike complex of petit mal epilepsy by rhythmic 
electrical stimulation at 3 per second localized to a 
small region within the intralaminar nuclei of the 
thalamus near the anterior portion of the massa 
intermedia.” And in the same passage Jasper goes 
on to say, “By implantation of stimulating electrodes 
within the mesial portion of the thalamus we have 
been able to reproduce not only the [cortical] electro- 
graphic picture, but also the clinical form of petit 
mal seizure in cats and monkeys.” In recordings 
from the pyriform cortex of rabbits, MacLean and 
his associates*® have shown the appearance or in- 
creased prominence of very regular, higher-voltage, 
slower oscillations in response to the animal’s smell- 
ing something, tasting something or having its tail 
pinched hard. 

Electroencephalographers have been especially in- 
terested in the idea that by reverberating circuits 
between thalamus and cerebral cortex these two 
structures in particular might influence each other 
in the way just described. Speaking notably of 
thalamus and cerebral cortex, with implicit reference 
to other pairs of structures, Bishop® has offered the 
following explanation: 

Each structure thus shows some ability to react without 
the influence of the other, but the activity of cither will be 
altered by the action of the other upon it. The reciprocal 
influence between one structure and another, however, is 
not the same as a cyclic reverberation in which the excita- 
tion of one by the other is specific and essential. Rather, 
that interaction may be in terms of maintenance of a 
patterned, excitable state, either locus being dominant, 
and either capable of driving the other when its excitabil- 
ity level is raised to the threshold of spontaneous dis- 
charge. Reciprocal reverberation might thus become a 
special case of a more general relationship of cortico- 
thalamic interaction. 

But, elsewhere in the same paper, Bishop says that, 
at least as of November, 1949, “no final or, to the 
writer, satisfactory evidence for true reverberation 
between thalamus and cortex has ever been offered 
(not to say accepted) .” 

Aggregates can be highly selective in their re- 
sponse to axonal impulses coming to them at regular 
frequencies, and in the two examples that follow, the 
frequencies to which the aggregates respond are close 
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to spontaneous frequencies of the aggregates them- 
selves. This is a commonplace where photic stimula- 
tion is concerned. Thus, to give an oversimplified 
example, flashes at 10 per second may be attended 
by strong occipital potential oscillations at the same 
frequency in a person whose normal alpha rate is at 
or near 10 per second whereas flashes at other fre- 
quencies are not attended by any visible effect. This 
selectivity was one feature of the important experi- 
ments performed by Dempsey and Morison,?*-* 
which have contributed so much to current develop- 
ments in electroencephalography. They worked with 
cats anesthetized by Nembutal. The electrocortico- 
grams of cats thus anesthetized showed spontaneous 
bursts of waves at frequencies of 8 to 12 per second. 
Dempsey and Morison found that a series of regular 
electric stimuli applied to the dorsomedial region of 
the thalamus was followed by potential oscillations, 
which were widespread in the cortex: 

. . . [stimuli] applied at a rate slower than the 8 to 12 
per second frequency of the spontaneous bursts usually set 
up a train of cortical potentials at this frequency, with the 
result that the stimuli applied at a rate markedly exceed- 
ing that of the spontaneous potential lead[s] to a complete 
breakdown of both the recruited and spontaneous bursts. 
Between these two extremes lies a band in which the re- 
cruited potentials may be driven accurately at frequencies 
only slightly greater than those of the spontaneous bursts.” 

Arellano, Schwab and Casby*® have shown a com- 
parable selectivity in the response to pure tones. 

There is presumably some positive relation between 
the oscillating potentials of an aggregate and the 
impulses going out from it to other parts of the 
nervous system. Thus, when a man is about to clench 
his fist or is beginning to clench it, the beta activity 
wanes in the fist region of the contralateral motor 
cortex and then waxes again whether he keeps his fist 
clenched or relaxes it.***! It has also been said “that 
when alpha activity is present, there is a signifi- 
cant tendency for . . . voluntary movement to be 
initiated always at the same point in the phase of the 
alpha wave.”*? 

The oscillating potentials and the random poten- 
tials that one can record from nerve tissue are modi- 
fied by chemical changes, local or systemic and 
physiologic or nonphysiologic. Greville and Heppen- 
stall,** writing as long ago as 1950, have said, “Even 
at this early stage, a formidable amount of literature 
concerned with the effects of drugs on the electrical 
activity of the brain has already accumulated... . 
All these diverse researches have provided material 
for a new branch of pharmacology.” The survey 
cited remains the best that has come to my attention. 
Unfortunately, it is not possible within the space of 
this review to include a survey of this “new branch 
of pharmacology.” The temptation to mention work 
by Arduini and his associates* is, however, irresistible 
because of its relevance to what is yet to be said 
about epilepsy. To the cerebral cortex of the rabbit 
these investigators applied strychnine in amounts just 
sufficient to produce spiking potentials in the ani- 


: 
i 
1 


24 THE NEW ENGLAND JOURNAL OF MEDICINE 


mal’s electrocorticogram. ‘They then subjected the 
animal to a variety of conditions and found that 
stimulation produced either one of two opposite 
effects. Sometimes it caused an aggravation of the 
spiking and sometimes a suppression. One is strongly 
reminded of the clinical phenomena of reflex epilepsy, 
of the apparent abortion of an epileptic patient’s 
abnormal electric activity by the noise of a loud 
whistle,***? and of the epileptic patient’s common 
report that he can abort a seizure by an effort of the 
will or, less often, by some physical act like clenching 
his fist. 

Space also precludes anything more than passing 
mention of the paroxysmal responses of the exposed 
cortex to direct electric stimulation and of the many 
and extensively investigated correlations between 
rhythmicity and age. Rhythmicity also varies with 
variations in physiologic status: its variations with 
sleep are an example® of which new and important 
features have been described by Schwab, Passouant 
and Cadhilac.** 

How such autorhythmicity is maintained within 
relatively smaller and relatively larger aggregates of 
neurons is a concern of current speculation and re- 
search. Lorente de N6* proposed the occurrence of 
nerve impulses circulating in reverberating closed 
chains of a few self-re-exciting neurons. The self- 
sustained nervous activity in such a smallest-sized 
aggregate of neurons would be like the activity in the 
nervous system of the jellyfish, which “has neither 
brain nor ganglia” and which finds “a nerve net of 
simple cells . . . adequate for all its needs, the same 
convulsive message being repeated over and over again 
... + push, push, push.”’*° But in controversion of this 
attractive picture of the smallest-sized neuronal ag- 
gregate that is sufficient for self-sustained activity, Li 
and his associates,’* speaking on the basis of their 
research, have said, “There is no support for the 
notion that the ‘spontaneous’ rhythms of the brain 
are due to nerve impulses circulating in reverberat- 
ing closed chains of self-re-exciting units, since the 
slow waves continue when unit discharge (at least as 
recorded with microelectrodes) is suppressed by 
hypoxia or anesthesia.” 

In contrast to such possible smallest-sized neuronal 
aggregates in which self-sustained rhythmicity might 
occur, the possibility that the thalamus and cerebral 
cortex interact with each other to form a larger ag- 
gregate in which rhythmical activity might be self- 
sustained has already been considered. And here one 
must drop the subject, with memories of the authori- 
tative skepticism that has been quoted about this 
possibility too — a skepticism to which Bremer,** in 
his turn, has given more recent expression. 


New Neuronat AVENUES 


In the research of which electroencephalography 
has become an inseparable part, a general procedure 
has been to stimulate the nervous system at one 
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point, to observe the electric response at another 
point and to investigate the neuronal avenues by 
which impulses can travel from the first point to the 
second. Sometimes, the results agree with and some- 
times they are at odds with already established 
anatomic knowledge. 

As an instance of this procedure, strychnine is ap- 
plied to a small part of the cerebral cortex, and a 
study is made of the electric responses arising both 
where the strychnine has been applied and elsewhere. 
This is the “physiological neuronography” of Dusser 
de Barenne,** and “most of our present knowledge of 
cortical and subcortical connections is due to this 
method.” 

An early and important object of such a study was 
an effect that Derbyshire and his associates first re- 
ported from the laboratory of Dr. Alexander Forbes at 
the Harvard Medical School and is designated here, 
in accordance with a common usage, by the name 
and variations of the name, “Forbes’s secondary re- 
sponse.”**-*’ The references provide for the subject 
a coherent bibliography not readily found elsewhere. 
This secondary response of Forbes, first observed as 
a remarkable effect in deeper stages of Avertin and 
Pentobarbital anesthesia and in asphyxia, was a con- 
spicuous response of the cat’s cerebral cortex to 
stimulation of the sciatic nerve under these condi- 
tions. It appeared simultaneously in both cortexes 
after stimulation of either sciatic nerve and was 
obtained equally well in all regions of both cortexes. 
Between stimulus and response there was an interval, 
distinctively long for such effects, of 30 to 80 milli- 
seconds. For impulses giving rise to Forbes’s second- 
ary response, different stretches of the following un- 
expected itinerary are variously possible, probable or 
certain: after stimulation of the right sciatic nerve 
impulses travel centralward through the right sciatic 
nerve into the right side of the spinal cord and 
rostralward in the cord; somewhere below the level 
between superior and inferior colliculi, impulses 
divide into two sets, one set continuing in the right 
side of the spinal cord and brain stem, and the other 
going across from the right into the left side of the 
spinal cord or brain stem and to the left cerebral 
cortex. The latter are the first of two sets of impulses 
that cross from right to left. The impulses that con- 
tinue in the right side travel probably in the medial 
division of the medial lemniscus; they course through 
the midbrain and, probably staying entirely outside 
the thalamus, through the dorsal and medial part of 
the subthalamus to the region of the anterior pole 


‘of the right amygdala, whence they are widely dis- 


tributed (apparently over direct paths) to the right 
side of the cerebral cortex. In addition to the right- 
sided impulses just described as reaching the right side 
of the cerebral cortex, there are right-sided impulses 
that cross from the right hemisphere, but not from 
the right side of the cerebral cortex, through the 
anterior third of the corpus callosum, into the left 
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hemisphere, where they make connections with struc- 
tures deep in the left temporal lobe and thence are 
distributed to the left side of the cerebral cortex. 
These are the second of the two sets of impulses that 
cross from right to left. Finally, a “spontaneous 
cortical rhythm made up of widely separated large 
waves similar in appearance to the secondary dis- 
charge may also . . . arise in this temporal area and 
be synchronized throughout the cortex by means of 
the conducting system outlined for the secondary 
discharge.”** And so rhythmicity recurs. 

Impulses created by stimulation of the left sciatic 
nerve follow an itinerary that is the mirror image, 
on a reflecting surface in the medial sagittal plane, of 
the itinerary just given for impulses created by stimu- 
lation of the right sciatic nerve. 

In the preceding account of these new neuronal 
avenues there are gaps because “‘just what fibers form 
the path for the secondary response is difficult to 
determine.” The account has seemed worth giving 
here because the avenu’s are so surprising and be- 
cause they are, though clearly reported, nowhere 
clearly summarized in the primary sources and are 
neglected in at least some secondary sources. 

“The nonspecific afferent system” is a novel term 
now, with its variants, well established as the name 
for another set of new neuronal avenues that have 
more immediately apparent clinical significance and 
have been explored even more recently than the ave- 
nues for Forbes’s secondary response. The term is re- 
lated by contrast to the “specific afferent system,” 
which designates familiar avenues each of which is 
specific for the impulses subserving one or more dis- 
tinct sensations (for example, touching, hearing, seeing 
and tasting) as those impulses course from periphery 
through thalamic and related nuclei (posterior ven- 
tral, medial geniculate, lateral geniculate and inner- 
most part of posterior ventral nuclei of thalamus 
respectively for the examples cited) to distinct parts 
of the cerebral cortex (postcentral, superior tem- 
poral, calcarine and, again, apparently, postcentral 
parts respectively for the examples cited). 

Details of the nonspecific afferent system are still 
the object of lively research and debate. The reader 
who would grasp developments past and future will 
have more use for an outline of these avenues that is 
mistaken and precise than for an outline that escapes 
mistakes by a bewildering prolixity of detail or an 
enfeebled vagueness. Such a mistaken and precise 
outline, constructed mainly from papers by French 
and his associates*® and by Starzl and his associates,*® 
follows. 

The nonspecific afferent system begins in the 
reticular formation and periaqueductal gray matter 
of the brain stem. As far as they have been studied, 
all afferent systems including the specific sensory 
channels (for instance, somatic, auditory, visceral 
from the splanchnic nerves, visual, vagal and olfac- 
tory) contribute impulses to the beginning of the 
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nonspecific afferent system — that is, to the reticular 
formation and periaqueductal gray matter of the 
brain stem. Presumably, the impulses arrive through 
collaterals from the specific afferent fibers to the 
neurons of the polysynaptic nonspecific afferent 
system. 

(To be concluded) 
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PHILADELPHIA 


A N extensive review of the literature concerning 
presacral teratoid tumors shows this type of le- 


sion to be fairly unusual. Approximately 75 case re- 
ports are on record dating from 1831. Most of these 
reports deal with complications of various types — 
urinary retention (Brown and Brown’) or rectal dis- 
placement (Walker?), and a few with abscess forma- 
tion (Brown and Brown"). Pack* speaks of the rare- 
ness of malignant change in these lesions. However, 
all reports reviewed dealt with newborn or young 
children. Ravitch and Smith* report a case in a 
thirteen-year-old girl. In the case reported below, 
although there were manifestations of backache at 
an earlier age, there were no clear-cut symptoms un- 
til the age of twenty-one, and the patient was con- 
sidered to have a common pararectal abscess for thir- 
teen years with 9 admissions to different hospitals. 
Moreover, this case had the unusual feature of show- 
ing a single type of misplaced tissue, instead of the 
usual varied structures seen in presacral teratomas. 
Thus, it fits the definition of a choristoma — namely, 
the growth to tumor proportions of a misplaced em- 
bryonal remnant. In this case misplaced respiratory 
epithelium was responsible. 

*Instructor in anatomy, University of Pennsylvania Graduate School 
of Medicine; senior resi lent in surgery, Graduate Hospital of the Uni- 
versity of Pennsylvania. 
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It is not our intention to present an exhaustive 
review of the literature. The reports already men- 
tioned,’* as well as that of Gross et al.,° cover the 
literature on the subject and are recommended for 
reference. 


Case Report 


M.D.M., a 34-year-old tie maker, entered the hospital 
with the chief complaints of an ache in the lower back, 
nervousness and profuse purulent rectal discharge. The 
family history was noncontributory. She had fallen on her 
back at the age of 8, with the resultant severe backache. 
She was studied at another hospital at that time, The 
menstrual history was normal. 

The patient was confused and anxious (a sister was also 
a source of the information obtained in the history). Thir- 
teen years previously a frequently recurring: (14 times ) 
painful pararectal swelling began, requiring incisions and 
drainages with diagnosis of pararectal abscess. The drain- 
age was purulent, profuse and continuous. Ten years be- 
fore admission there had been a severe hemorrhage from 
the rectum. At that time she was admitted to another hos- 
pital, where both rectal and abdominal operations were 
performed. Symptoms of purulent pararectal drainage per- 
sisted. Two years later, after another episode of rectal 
bleeding, she was again hospitalized, but operation was not 
performed. About 3 months before admission she was again 
studied at another institution, where x-ray examination of 
the spine was negative. She still complained of severe 
low-back pain. 

About 3 weeks before admission the pain in the lower 
back became unbearable. The patient began to have sweat- 
ing and low-grade temperature fluctuations. The pain was 
very severe, requiring large doses of analgesics and sedatives 
(morphine, 0.12 to 0.15 gm. daily). This illness was ac- 
companied by nervous manifestations of tenseness, excite- 
ment and anxiety (toxic psychosis). She stated that there 
was pain in the lower sacrum, radiating to both buttocks 
(especially on the right) and both thighs. There was a 
copious, purulent rectal drainage. 

Physical examination showed a woman in acute apparent 
distress, who actually screamed continuously, moved about 
in bed violently and required restraints. She was sedated 
with heavy doses of barbiturates but was still very unco- 
operative. The examination, which was performed with 
difficulty, was negative except for severe tenderness and 
swelling of both buttocks and a profuse purulent drainage 
from the anus. 

The temperature was 104°F. by pect and the pulse 
120. The blood pressure was 140/60 

Laboratory studies were not remarkable and were con- 
sistent with infection. X-ray examination of the chest and 
spine was negative. The patch test was positive. 

On the 4th hospital day sigmoidoscopy under anesthesia 
revealed normal mucosa to a level of 5 or 6 cm. above the 
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mucocutaneous junction, where an indurated fluctuant mass 
on the posterior wall was noted. A longitudinal incision 
was made at this level, and a large quantity of purulent 
material was expressed. A mass was located in the retrorec- 
tal space and incompletely excised. 

Microscopical examination showed a cyst lined by pseu- 
dostratified, ciliated columnar epithelium. The wall of the 
cyst was fibrous tissue in which a few mucous glands and a 
few small particles of bone were seen. 

Subsequently, the patient improved with antibiotics and 
seemingly adequate drainage. However, by the 14th noet- 
operative day, the right and — to a lesser degree — the icit 
buttock had become obviously enlarged and _ fluctuant. 
Needle biopsies in attempts to aspirate fluid from the but- 
tocks were repeatedly unsuccessful. Later that day, the right 
buttock was extensively opened transversely down through 
the gluteus muscles, and a vast lake of pus was encountered. 
The left buttock was treated similarly but less extensively. 

The areas were carefully débrided and excised, the ex- 
tensions explored, and presacral and postsacral ramifica- 


Ficure 1. Microscopical Section of a Specimen Removed 
at Operation. 


tions found; these were also débrided and excised. It was 
noted that the coccyx was fractured and that a spicule of 
bone extended into the rectum, suggesting the avenue of 
secondary invasion. The anterior surface of the sacrum was 
much eroded. It was believed that all the tumor had been 
excised. 

The entire operative site was packed with gauze, and rub- 
ber tubes inserted for drainage. All the specimens taken 
from various sections of the operative site showed teratoid 
(choristoma) tumor. Streptokinase and streptodornase solu- 
tions were used daily as adjuvant therapy to complete the 
débridement. The patient had a slow but uneventful re- 
covery with complete healing. 

Microscopical study of the sections showed well differ- 
entiated, pseudostratified, ciliated columnar _ epithelium, 
which at certain points appeared to have undergone squa- 
mous metaplasia (Fig. 1). In the stroma underlying this 
epithelium there was a considerable infiltration of lympho- 
cytes and plasma cells. Skeletal muscle and mature bone 
were also noted. There was no histologic evidence of malig- 
nant change. The appearance of this tissue was strongly 
reminiscent of the lining of the upper respiratory tract. 
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DOCTORS AFIELD 
Henry Dearborn 
Howarp N. M.D. 


SPRINGFIELD, MASSACHUSETTS 


OWARD the end of his iife Thomas Jefferson 

wrote to an old friend, the man who had been 
his secretary of war for eight years: “Man, like the 
fruit he eats, has his period of ripeness. Like that, 
too, if he continues longer hanging to the stem, it is 
but a useless and unsightly appendage.” ‘The friend 
was Henry Dearborn, for whom Fort Dearborn was 
named, and whom history has dismissed with a para- 
graph because, as senior major general, his inactivity 
and inefficiency contributed measurably to the inef- 
fectiveness of American land forces in “Mr. Madison’s 
War.” The words were unintentionally ironic be- 
cause Dearborn’s tragedy was in hanging too long to 
the stem; his period of ripeness was one of gallantry 
and high honor. 

He was born in Hampton, New Hampshire, in 
1751. At the age of twenty-one, having studied medi- 
cine under Dr. Hall Jackson, of Portsmouth, he be- 
gan his practice in Nottingham. The drums that beat 
at Lexington and Concord three years later, however, 
called Dr. Dearborn afield — for the rest of his life. 
He organized a company of militia, and, as its cap- 
tain, marched his 60 men to Cambridge, where the 
outfit was incorporated into the regiment of the tem- 
peramental Colonel John Stark to fight at Bunker 
Hill. Three months later he volunteered to go with 
Arnold to Quebec; in his journal he left a vivid ac- 
count of that heroic and hapless march: 


November 1 This morning we new Pitched our Canoe 
she being Somewhat Leaky, we have run several times on 
the Rocks going down falls, where I expected to have 
Stove her to pieces, we put her in and proceeded down 
the river, which Remains very rapid, and a Bounding in 
falls, we got down a Bout 30 Miles, by which time our 
Canoe got to be worn out, we went on shore and En- 
camp’d, Here I Saw Some of the foot-men who were al- 
one Starved, This day Capt. Goodrich’s Company Kill’d 

wy Oe and another dog, and Eat them, I remain very 
unwe 


A few days later his illness worsened (“I was this 
time in a High fever”), and he was compelled to 
drop behind his troops. He recovered, however, in 
time to rejoin his men for the assault on Quebec, was 
captured, made a prisoner of war, paroled and finally, 
more than a year later, exchanged. He became a 
major, ultimately in charge of the First New Hamp- 
shire Regiment, and distinguished himself in the cam- 
paigns of that autumn in upper New York. The 
Journal for October 17, 1777 strikes an exultant note: 
“17th this Day the Great Mr Burguoyn with his 
whole Army Surrendered themselves as Prisoners of 
war with all their Publick Stores, & after Grounding 
their armes march.d of for New England, the greatest 
Conquest Ever known.” For a former prisoner of 
war, it must have seemed just that. But the triumph 
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was short-lived. There was little to eat on Thanks- 

giving, and “Crismus” at Valiey Forge was spent in 
a dismal rain. Later in the war his regiment won 
commendation from General Washington for its con- 
duct at Monmouth; he campaigned with Sullivan 
in the Wyoming valley, and he was in at the kill, as 
a member of Washington’s staff, at Yorktown. 

He was discharged from the Army in 1783 and 
went to live in Kennebec County, Maine, where he 
became United States marshal for the district. He 
served two terms in the House of Representatives 
from the district, which was then part of Massachu- 
setts, and in 1801 Jefferson appointed him secretary 
of war. It seems to have been fashionable, when the 
republic was young, for doctors to become secretaries 
of war and have forts named after them. McHenry, 
Dearborn and Eustis followed the pattern, so that, 
except for a frantic interval of nine months during 
which there were 3 lay incumbents, the War Depart- 
ment was headed by a physician for seventeen years. 
The record they made does not render imperative 
the revival of the custom. Most of Dearborn’s of- 
ficial duties during this period seem to have revolved 
around matters concerning the Indiarls. It is scarcely 
to his discredit that the nation had already embarked 
on a policy of “in time of peace prepare for nothing.” 
In 1809 he became collector for the port of Boston, 
but in 1812 President Madison did him the great 
disservice of making him senior major-general in the 
United States Army. For Madison, who admired his 
former fellow cabinet member, it seemed like a good 
choice. Dearborn was politically harmless, but more 
important, he was a New Englander, and New Eng- 
land was sitting this one out. 

This time it was different. Dearborn was sixty-one 
and fat, and had rheumatism. The spark was gone. 
The war was different too. The onrushing sweep of 
history had made the Revolution inevitable. This 
brawl could and should have been stopped by half 
a dozen men around a table. As a matter of fact 
Dearborn, without authority and without success, at- 
tempted to stop it. 

In the fall of 1812 he led from Plattsburgh what 
was intended to be a campaign against Montreal, 
but his troops, composed principally of militia, are 
said to have refused to cross the border. One of the 
surgeons of the expedition, William Beaumont, for 
whom immortality was lying in wait, gives a reveal- 
ing sidelight on the situation: 
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Near the middle of November the Army moved from 
Plattsburgh to the Province Line, 45 Deg. North, taking 
no tents, and destitute of covering, save a Blanket or two, 
lying out in open air after marching all day through the 
mud and water, and thus exposed to the inclemancies of 
the weather for a week, encampt in the woods. After 
which the army returned to Plattsburgh, and there en- 
camp’d again in the woods without Tents or Huts the first 
night, which was very rainy and cold: the Second also 
was wet and windy. They then moved to Saranac, and 
encamped again in the woods, during which time the 
weather was very various—warm and cold, sometimes 
raining, sometimes snowing—the men lying upon the 
cold, wet ground, with only a fire before their tents, for 
two, three or four weeks. Whilst in this wretched and 
deplorable situation, the men were seized with Dysen- 
tery, Intermittents, Plevrisy, Peripneumony, Cynanche 
and Rheumatism, which made the very woods ring with 
coughing and groaning. 


In the following year Dearborn’s command captured 
York (now Toronto) and burned it, thereby suggest- 
ing a similar maneuver to the British when Washing- 
ton later fell into their hands. His triumphs were 
trivial compared to his disasters, and he was relieved 
of his command in July, 1813. After the war he 
served for two years as minister to Portugal and then 
retired to Roxbury, where he died in 1829. 

It is hardly surprising that his record as a field 
general was poor. A full generation earlier he had 
been a courageous and resourceful combat officer in 
charge of a handful of troops. His subsequent ex- 
perience was as a civilian, It was not the background 
for a supreme commander. Perhaps in the bitterness 
of his last years he was able, sometimes, to forget the 
more recent failures and to picture: again in his mind 
the young captain, swinging down from New Hamp- 
shire with his little band, dreaming of glory, yet 
never dreaming that the bright rosters of Bunker Hill, 
Quebec, Saratoga, Valley Forge, Monmouth and 
Yorktown would someday bear his name, or that a 
military outpost, named for him, would be the site 
on which would rise one of the great cities of the 
world. 
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CASE 41011 


PRESENTATION OF CASE 


A fifty-eight-year-old man was admitted to the hos- 
pital because of “shooting” abdominal pain of two 
months’ duration. 

Two and a half years previously intermittent pain 
developed in the midepigastrium when he was hun- 
gry, was not severe and was relieved by food and 
milk. After a year he consulted his physician, who 
demonstrated a “peptic ulcer” by x-ray examina- 
tion and placed him on a regimen including a six- 
meal bland diet, antacids, belladonna and cessation 
of smoking. Adhering to this program, he became 
symptom free within three months. Over the ensuing 
several months he gradually liberalized his diet, dis- 
continued medications and resumed smoking, with no 
recurrence of the previous symptoms. He remained 
perfectly well until three months before entry, when 
there was a gradual onset of constant dull pain in the 
left anterior flank just above the iliac crest. This did 
not seem to be related to meals. Two months later, 
when he again consulted his physician, an upper 
gastrointestinal series was negative, and a barium- 
enema examination revealed only a small polyp in the 
lower colon, which was later removed by cauterization 
endoscopically. About a week after the barium-enema 
examination he was awakened one night with ex- 
cruciating “shooting” abdominal pain, which seemed 
to be predominantly in the lower abdomen and was 
thought to arise in the left midflank, radiating up- 
ward to involve the entire abdomen. No such epi- 
sodes had ever occurred previously. The pain was 
described as both sharp and crampy. He continued to 
have attacks of variable severity almost daily until ad- 
mission. There was no associated vomiting. The 
pains were often accompanied by perspiration and 
at night often prevented sleep. In the intervals be- 
tween the episodic bouts of severe pain he was 
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plagued by constant, nagging, dull, left-flank pain. 
For two months he had also experienced severe con- 
stipation, which was for him a distinct change. Even 
with laxatives his stools remained hard, and bowel 
movements occurred every two or three days. There 
was no history of melena. During the last six weeks 
of the illness there was marked anorexia along with 
a 30-pound weight loss. Four weeks before entry he 
was admitted to another hospital, where a complete 
work-up, including a gastrointestinal series, failed to 
demonstrate any abnormalities. At no time during 
the illness had he been aware of jaundice. 

The past history revealed that on two occasions, 
thirty-six and thirty-three years before admission, he 
had been treated conservatively for “appendicitis.” 
A left herniorrhaphy and ligation of varicose veins of 
the left leg were performed thirty and two years pre- 
viously respectively. He had had minimally produc- 
tive cough for three months and nocturia (two or 
three times) for many years. 

Physical examination revealed a well developed, 
well nourished man who appeared youthful and 
vigorous and in no obvious distress. Examination of 
the heart and lungs was negative. One observer 
described slight guarding of the abdomen, without 
spasm, minimal deep tenderness in the left flank an- 
teriorly and a nontender liver edge, which descended 
1 fingerbreadth below the right costal margin on deep 
inspiration. Other observers were unable to corrob- 
orate these findings and described the abdomen as 
entirely normal to palpation. All agreed that no 
masses were palpable. A few small nontender lymph 
nodes were felt in each axilla. Rectal examination 
revealed a few hemorrhoids. The prostate was mod- 
erately enlarged but normal in consistence. Neuro- 
logic examination was negative. 

The temperature was 97°F., the pulse regular at 
74, and the respirations 20. The blood pressure was 
150 systolic, 80 diastolic. 

Urinalysis was negative. The hemoglobin was 14.2 
gm. per 100 cc., and the white-cell count 11,300, with 
72 per cent neutrophils, 15 per cent lymphocytes, 1 
per cent monocytes, 1 per cent basophils, 10 per cent 
eosinophils and 1 per cent unclassified cells. The 
sedimentation rate was 13 mm. in one hour. A blood 
Hinton test was negative, as was a stoo] guaiac test. 
An electrocardiogram was interpreted as being with- 
in normal limits. A barium-enema examination and 
an intravenous pyelogram were considered negative. 
An upper gastrointestinal series was negative except 
for some prominence of the gastric folds. The stom- 
ach emptied promptly, and serial films of the small 
bowel were normal. A cholecystogram was reported 
as normal. X-ray films of the lumbosacral spine were 
reported as showing slight posterior narrowing of the 
fifth lumbar intervertebral space along with mild de- 
generative changes and spurring of the lumbar spine. 

The patient was placed on a peptic-ulcer regimen, 
without any clinical change. Proctosigmoidoscopy to 
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20 cm. was negative except for hemorrhoids and a 
small papilloma at the internal sphincter. A consult- 
ing orthopedist could elicit no abnormalities on physi- 
cal examination but on review of the x-ray films of 
the spine believed that there was slight compression 
of the bodies of the second and third lumbar verte- 
bras. A surgical consultant noted prominence of a 
collateral venous pattern over the abdominal wall. 
This was evident bilaterally, extending from the deep 
epigastric to the intercostal and mammary vessels. 
Despite hot fomentations to the abdomen and bed 
boards there was no change in the patient’s status. 
During the fifteen days after entry there were at least 
four episodes of severe abdominal pain. Examination 
during these bouts revealed the patient to be active 
and grunting with pain. The abdomen was not ten- 
der, but voluntary spasm involved most of the ab- 
dominal musculature. The acute episodes of pain 
were occasionally partially relieved by atropine alone 
but at other times necessitated 50 mg. of Demerol in 
addition. A morphine-neostigmine test carried out in 
the interval between acute episodes (10 and 1.0 mg., 
respectively, being administered subcutaneously) 
failed to elicit any increase in abdominal pain. The 
pre-test level of serum amylase was 12 Russel] units, 
and at four hours it was 20 units per 100 cc. A pre- 
vious amylase determination had been 21 units per 
100 cc. A gastric analysis revealed 5 units of fasting 
free acid and 110 units one hour after histamine. The 
gastric content was guaiac negative. The alkaline 
phosphatase was 9.3 Bodansky units per 100 cc. A 
bromsulfalein test showed 6 per cent retention of the 
dye at forty-five minutes. A test for urinary por- 
phyrobilinogen was negative. The fasting blood sugar 
was 114 mg. per 100 cc. The first attempt at a glu- 
cose tolerance test was unsuccessful since the patient 
vomited after ingesting the test dose; this was ap- 
parently the only episode of vomiting that had oc- 
curred during the hospital course. A later test was 
successful and showed a fasting level of 111 mg. and 
subsequent levels of 142, 210, 160 and 138 mg. per 
100 cc. at half an hour, one hour, two hours and 
three hours respectively. Stool guaiac tests on two oc- 
casions after admission remained negative. The pa- 
tient continued to be constipated. The weight 
dropped to 145 pounds, and there was no change in 
the status of the symptoms of the present illness. The 
temperature remained normal except for a rise to 
99.4°F. on the eleventh and twelfth hospital days. 

An operation was performed on the seventeenth 
hospital day. 


DirFERENTIAL DIAGNOSIS 


Dr. My es P. Baker*: The problem is one of the 
cause of abdominal pain that had been dragging and 
constant for two months and had been featured by 
severe exacerbations for about three weeks. I am 
surprised that a pain as severe as this was described 
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could have been relieved by 50 mg. of Demerol. 
This man, who at times had periods of acute 
pain, had no localized tenderness, no abdominal 
mass and no involuntary spasm, He had been grow- 
ing worse, had been anorectic and had lost 30 pounds 
of weight within two months. There were remarkably 
few objective abnormal findings on physical examina- 
tion. The one finding that stands out is the surgeon’s 
observation of the development of a collateral venous 
supply along the flanks, presumably with the blood 
passing upward from the epigastric to the mammary 
vessels. In the laboratory work there was little in the 
way of positive findings — a somewhat elevated alka- 
line phosphatase, an inability to raise the blood amy- 
lase levels after morphine and neostigmine and a glu- 
cose tolerance test that was “diabetic” in the absence 
of glycosuria. There was a noteworthy absence of 
anemia. The x-ray examinations, which were done in 
an attempt to localize the cause of the pain, turned 
up virtually nothing. There was no evidence of a 
malignant lesion in the stomach, no lesion in the 
small intestine, no gallstones, no evidence of extrinsic 
pressure on the stomach or transverse colon, as with 
a mass in the pancreas, and no signs of diverticulitis 
or tumor in the large bowel. Nor was there any evi- 
dence of kidney tumor; there was no reason to suspect 
from the examination of the urine that the left kid- 
ney was involved in this man’s pain. There seems to 
have been some question about the soundness of a 
couple of lumbar vertebras, but it is hard to see how 
that would account for such a pain as the patient 
described. Did the radiologist see any positive find- 
ings on the x-ray films? 

Dr. C.C. Wane: No. 

Dr. Baker: Was a chest film done? 

Dr. Wanc: I do not believe so. 

Dr. Baker: Have you any films that show the 
right leaf of the diaphragm? 

Dr. Wanc: Yes; the right leaf of the diaphragm 
as seen in the abdominal film is not elevated. 

Dr. Baker: Was there any obvious enlargement 
of the liver? 

Dr. Wanc: No; there is no significant enlarge- 
ment. 

Dr. Baker; Because of these negative x-ray ex- 
aminations and persistence of steady pain with serious 
exacerbations, those in attendance must have won- 
dered whether the cause of the pain really lay outside 
a structure amenable to x-ray study. Could this man 
have had an aneurysmal dissection, or leakage from 
a saccular aneurysm of the abdominal aorta? I know 
that such persons do have pain, and I assume that, if 
there is hemorrhage into the retroperitoneal space 
with the formation of a large hematoma, there might 
be episodes of severe pain such as he had, but I should 
think that the course would have been punctuated by 
more evidence of circulatory collapse. One thinks of 
a thrombotic process in the inferior vena cava, but 
such a lesion, for which there was no antecedent or 
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corroborative reason, would probably not have pro- 
duced such pain as this man had. If I can consider 
the presence of collateral venous distributions on the 
abdominal wall as really present and of important de- 
gree, attention turns toward some disease that pro- 
duced pressure on the inferior vena cava or actually 
invaded it and that very finding alone tends to mili- 
tate against the diagnosis of abnormal aortic disease. 

What sort of retroperitoneal malignant lesion could 
produce pain and possibly some obstruction to the 
inferior vena cava without giving x-ray evidence? I 
think of a primary malignant process in the body and 
tail of the pancreas or a primary retroperitoneal tu- 
mor such as lymphosarcoma or possibly sarcoma aris- 
ing from the connective tissue in the retroperitoneal 
space. One might think, with this evidence of new 
venous channels in the abdominal wall, that one 
should consider the possibility of thrombosis of the 
inferior vena cava from one of its more frequent 
causes —- namely, hepatoma, producing as it oc- 
casionally does, Chiari’s syndrome with thrombosis 
in the vena cava as well. But there was very little 
evidence for such a diagnosis: the liver was not en- 
larged, and there was no ascites — two prime require- 
ments for Chiari’s syndrome. 

Cancer of the body of the pancreas is not uncom- 
monly found in such cases of abdominal] pain that is 
unexplained by preoperative diagnostic maneuvers. 
It seems to me a plausible diagnosis here. Such a 
lesion is known to press upon or actually invade the 
inferior vena cava, with thrombus formation, and 
may produce such evidence of obstruction as this 
man apparently had. The fact that he had been 
losing weight and had been anorectic is quite in keep- 
ing with the diagnosis. The absence of some of the 
more common findings in cancer of the pancreas does 
not exclude such a diagnosis: certainly not the ab- 
sence of jaundice, which is present in only about 20 
or 25 per cent of cases of cancer of the body of the 
pancreas; and certainly not ascites, which is a late de- 
velopment. An epigastric mass was found only in 
about 1 out of 3 in one such series of cases. The ab- 
sence of x-ray findings — of an extrinsic mass press- 
ing on the stomach or on the transverse colon — is 
all too characteristic. The patients with cancer of the 
body of the pancreas may have a diabetic glucose tol- 
erance test and the absence of sugar in about as many 
as 15 per cent. Pain in the left lower quadrant has 
been noted in perhaps 5 per cent of the cases. The re- 
sult of the morphine-neostigmine test is inconclusive 
to my mind. It simply means that in this case the 
increase in muscle spasm and pancreas ferment secre- 
tion, which morphine and neostigmine may produce, 
did not occur. I should hesitate very much on this 
one test to make a diagnosis of extensive neoplasm 
that replaced pancreatic tissue. 

It certainly is a possibility that I am dealing with 
something like a retroperitoneal lymphosarcoma, with 
pressure on or even invasion of the inferior vena 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 31 


cava, but my first bet is cancer of the body of the 
pancreas. 

Dr. Benjamin CasTLEMAN: Dr. Kranes, would 
you make a different diagnosis, or would you agree 
with Dr, Baker? 

Dr. ALFRED Kranes: His diagnosis seems like a 
very reasonable one to me. 

Dr. Perry Cutver: Dr. Baker arrived at the same 
diagnosis that we eventually considered, but he based 
his reasoning on a better understanding of the pos- 
sible significance of altered vascular anatomy that 
might have been present. Unfortunately, we disre- 
garded the abdominal veins. This man was a very 
robust, jovial extrovert who appeared the picture of 
health and had kept his hospital roommates in a 
happy state. He was supposed to have lost 30 pounds 
of weight, but when we looked at him we could see 
no signs of weight loss. He had a completely nega- 
tive work-up, and we wondered whether he was ma- 
lingering. What finally impressed us were the facts 
that these pains awakened him at night and that he 
had weighed 190 previously but now weighed only 
155 pounds. We had to believe his story of weight 
loss in spite of the way he looked. He also assumed 
a bizarre and characteristic posture whenever he had 
pains — that is, he lay in bed and put his foot up in 
the trapeze to relieve the pain. Putting these facts 
together with the knowledge that back or retroperi- 
toneal pain relieved by bizarre posture in a so-called 
psychoneurotic patient should cause suspicion of can- 
cer of the pancreas, we did certain tests as listed in 
the protocol. We placed a great deal more emphasis 
on these tests than Dr. Baker did, but perhaps his 
reasoning was more logical than ours. The fasting 
blood sugar of 114 mg. per 100 cc., a slightly elevated 
alkaline phosphatase, a slightly elevated bromsulfalein 
retention and a serum amylase that was just above 
the normal limits made us suspect disease in the pan- 
creatic and biliary tracts. The diabetic glucose tol- 
erance test was enough more positive objective evi- 
dence to make us all agree that a surgical exploration 
was indicated. 


CuinicaL DiaGnosis 


?Carcinoma of body and tail of pancreas. 


Dr. Myzes P. Baker’s Dracnosis 


Carcinoma of body of pancreas. 


ANATOMICAL DIAGNOSIS 
Adenocarcinoma of pancreas, with metastasis to 
liver, 
PATHOLOGICAL DiscussION 


Dr. CasTLEMAN: The operation was done by Dr. 
Gordon A. Donaldson; he is not here, but Dr. Rodkey 
will tell us what was found. 
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Dr. Grant V. Ropkxey: Dr. Donaidson found a 
mass approximately 10 cm. in diameter at the junc- 
tion of the body and tail of the pancreas and meta- 
static nodular tumors in the liver; no ascites was 
noted. 

Dr. CastLeMAN: There were several metastases 
to the liver, including a large one in the right lobe 
that was apparently not large enough to produce 
elevation of the diaphragm. Also, a large number 
of lymph nodes around the celiac axis were involved ; 
this probably caused a great deal of pressure on the 
venous system in that region. A biopsy of one of the 
nodules in the liver showed a characteristic adeno- 
carcinoma, consistent with a primary tumor in the 
body of the pancreas. 

Dr. Ropkey: The problem of a shooting or epi- 
sodic type of pain still troubles us. I assume that it 
must have been because of nerve invasion in the back. 

Dr. CasTLEMAN: Certainly, there may have been 
such involvement, with so much lymph-node disease 
in the retroperitoneal region. 

Dr. Ropxkey: Clinically, it sounded as though the 
patient were having intussusception in episodes. I 
think those symptoms were on a nerve basis. 

Dr. Cutver: I should like to take a minute to talk 


about the morphine-neostigmine test. Dr. Baker is 
right in stating that it is very hard to interpret. In 
certain cases of pancreatitis in which there seems to 
be spasm of the sphincter of Oddi, at least spasm of 


the pancreatic ducts, the test has helped us make the 
diagnosis of chronic recurrent pancreatitis unless there 
has been too much destruction of the pancreatic 
tissue. We wondered if this patient had a chronic 
recurrent pancreatitis and therefore did this test. I 
think such a test is not very helpful in trying to diag- 
nose cancer of the pancreas. 

Dr. Baker: Was the head of the pancreas involved? 

Dr. CasTLEMAN: No. 

Dr. Baker: What happened to the patient? 

Dr. Cutver: He is failing very fast. 

Dr. Jacos Lerman: Can you explain the eosino- 
phils of 10 per cent? 

Dr. CasTLEMAN: No; was that repeated? 

Dr. Cutver: No. 

Dr. Baker: Since the tumor did not involve the 
head of the pancreas, how do you account for the 
alkaline phosphatase elevation? 

Dr. Cutver: I think that represented invasion of 
the liver. 


CASE 41012 
PRESENTATION OF CASE 


First admission. fifty-one-year-old rubber-mill 
worker was admitted to the hospital because of 
dyspnea. 

The patient had been in good health until four 
years previously, when he noted exertional dyspnea 
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associated with rapid heart action. The dyspnea was 
progressive, and in the past year walking across the 
factory floor caused difficulty in breathing. For the 
two weeks before admission the dyspnea had been 
severe, especially during each of the past three nights, 
most of which he had spent at an open window gasp- 
ing for each breath. He had attempted to do some 
carpentry work on the day of admission, but had had 
to stop. His physician gave him digitalis and advised 
hospitalization. 

The patient had never had rheumatic fever, arthri- 
tis, skin eruption, febrile illnesses or venereal disease. 
He had never been told that he had heart disease. 
Twenty-five years before admission he had served 
with the Marines in China for five years. 

Physical examination revealed a well developed, 
tachypneic man. The neck veins were markedly dis- 
tended. The chest was clear to percussion. Moist 
rales were heard at both bases. The border of the 
heart extended to the anterior axillary line. The api- 
cal impulse was visible in the sixth intercostal space, 
12 cm. from the midsternal line. The rhythm was 
regular. The pulmonic second sound was much louder 
than the aortic. There were a Grade 2 aortic diastolic 
blow, best heard along the left sternal border, and 
a Grade 2 harsh aortic systolic murmur. A Grade 2 
diastolic rumble with a presystolic crescendo and a 
Grade 2 systolic blow were heard at the apex. The 
mitral first sound was accentuated and had a snap- 
ping quality. The abdomen was normal. The deep 
tendon reflexes were normal. There was + pitting 
edema of the ankles. 

The temperature was 99.2°F., the pulse 80, and the 
respirations 24. The blood pressure was 140 systolic, 
50 diastolic. 

The urine showed no abnormal features. Exami- 
nation of the blood revealed a hemoglobin of 13.0 gm. 
The white-cell count was 9600, with 86 per cent neu- 
trophils. The sodium, potassium, chloride, nonpro- 
tein nitrogen and carbon dioxide combining power 
were all within normal limits. A stool examination 
was negative to the guaiac test. A sputum culture 
revealed abundant alpha-hemolytic streptococci, mod- 
erate growth of Neisseria catarrhalis and a few colo- 
nies of Staphylococcus albus. An electrocardiogram 
showed a normal sinus rhythm, a PR interval of 0.14 
second, a QRS interval of 0.07 second and tall R 
waves in Leads V; and Vs. The ST segments were 
sagging in Leads aVL, V; and V,; the T waves were 
low and biphasic, and the P waves were broad and 
notched. A tracing taken on the next day revealed 
no significant changes. An x-ray film of the chest 
showed an enlarged heart, with enlargement of the 
left but not of the right ventricle (Fig. 1). The car- 
diothoracic ratio was 16:30. There were moderate 
pulmonary congestion and ill defined areas of in- 
creased density over much of the right lung. Multiple 
large blebs were present in the right lung, and free 
fluid was noted in the right pleural cavity. 
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The patient was given oxygen by mask, 0.8 mg. of 
Cedilanid intravenously, 2 cc. of Mercuhydrin intra- 
muscularly and 600,000 units of aqueous penicillin. 
During the next eleven days in the hospital he im- 
proved on bed rest, a low-salt diet, penicillin, digi- 
toxin and Mercuhydrin. An x-ray film of the chest 
showed less congestion, but strands of increased den- 
sity were still noted throughout both lungs. He was 
discharged very much improved on the eleventh hos- 
pital day. 

Final admission (two weeks later because of severe 
dyspnea). His wife stated that he had been doing 
fairly well until three days previously, when he felt 
cool in the morning, and that evening he felt flushed. 
The following morning he began to vomit after break- 
fast, and this continued for the next two days. Two 
days before admission he had a shaking chill followed 
by sweating. His family physician discontinued digi- 
talis and potassium iodide and began treatment with 
erythromycin. He continued to be severely dyspneic, 
with retching and anorexia on the day before ad- 


. 


Posteroanterior Film of the Chest, Four Days 
after the Initial Examination. 


The lungs are free of edema; there is evidence of marked 
pulmonary emphysema, particularly on the right. The blebs 
are not well seen in the photograph. 


Ficure 1. 


mission and that night slept very poorly. On the day 
of admission he had paroxysms of coughing and 
retching. 

Physical examination revealed an acutely and des- 
perately ill, dyspneic, cyanotic man who was unable 
to speak more than a few words because of severe 
dyspnea. The pupils were small, round and equal 
and reacted well to accommodation but not to light. 
The scleras were injected but not icteric. The neck 
veins were not distended. The lungs were clear to 
percussion, and an occasional distant wheeze was 
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heard. There was a‘Grade 2 to-and-fro murmur at 
the apex that could not be delineated into systolic 
and diastolic murmurs. No murmurs were heard at 
the base. The pulmonic second sound was louder 
than the aortic. The abdomen was normal. 

The temperature was 103°F., the pulse 120, and 
the respirations 40. The blood pressure was 110 sys- 
tolic, 60 diastolic. 

The urine gave a + + test for albumin; the sedi- 
ment contained many granular casts per high-power 
field but no white cells or red cells. Examination of 
the blood revealed a hemoglobin of 13 gm. per 100 
cc. and a white-cell count of 16,800. The sodium 
was 120 milliequiv., the potassium 6.5 milliequiv., the 


Ficure 2. Anteroposterior View of the Chest Shortly be- 


fore Death, Showing Evidence of Massive Pulmonary Edema 


Bilaterally. 


The heart and aorta are magnified because of the manner 
in which the film was exposed. 


chloride 92 milliequiv., and the carbon dioxide 17 
milliequiv. per liter. The blood pH was 7.39. An 
x-ray film of the chest showed patchy areas of in- 
creased density throughout both lung fields, especially 
in both upper lobes (Fig. 2). The emphysematous 
blebs were more apparent in contrast to adjacent 
consolidation, The heart shadow was unchanged. 

The patient was immediately given oxygen under 
positive pressure and Digalin. He preferred lying 
back at a 20° angle to sitting up. Suddenly, about ten 
hours after admission, he became more dyspneic and 
called out that he could not breathe. The lungs were 
full of coarse rales. The pulse was regular at a rate of 
about 150. He was given 0.4 mg. of Cedilanid intra- 
venously, tourniquets were applied, and he was placed 
in a sitting position. He died within a few minutes. 
Terminally, the neck veins, which had _ previously 
been flat, became distended. 
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DirFereENTIAL DIAGNosIs 


Dr. Gorpon S. Myers*: First, I shall ask Dr. 
Hanelin to show the x-ray films because I think that 
they may help me discuss the problem intelligently. 

Dr. JosepH Hanewin: The initial film indicates 
a great deal of change in the lung fields that is seen 
on all the subsequent films and is better demonstrated 
after the initial congestion has cleared. The heart is 
definitely enlarged, and I shall say more about its con- 
figuration in the later examinations, There are large 
zones of density in both lungs consistent with pulmo- 
nary edema. When the congestive changes have largely 
cleared (Fig. 1), about four days later, there are huge 
blebs visible in the lungs, particularly on the right 
side. There are scattered strandlike densities in both 
lung fields and also a fair number of small nodular 
lesions. These changes are consistent with chronic 
pulmonary disease. What the shape of the heart 
might indicate about individual chamber enlarge- 
ment is extremely difficult or impossible to say. I 
suspect that in addition to hypertrophy of the left 
ventricle there may also be considerable enlargement 
of the right. This is suggested by the right anterior 
oblique view, in which the heart shows anterior promi- 
nence. Two weeks later, a day or so before death, 
there are again large blotches of density in both lungs 
that probably represent edema (Fig. 2). 

Dr. Myers: Do you see any calcification in the 
ascending aorta? 

Dr. No; I do not. 

Dr. Myers: Is there any enlargement of the left 
atrium? 

Dr. HANELIN: There may be slight enlargement of 
the left atrium. 

Dr. Myers: Do you see any sign of intracardiac 
calcification? 

Dr. Hanetin: No; I cannot see any. 

Dr. Myers: Do you think any of the lesions in 
the lung are consistent with pulmonary emboli? 

Dr. Hangin: I cannot be certain of any areas of 
infarction. One might wonder in the last film whether 
some of the densities were due to infarcts. 

Dr. Myers: Could some of the strandlike areas 
of fibrosis represent old infarcts? : 

Dr. Hanewin: That is possible, but the picture is 
not too characteristic. 

Dr. Myers: After the congestion has cleared up, 
can you see any areas of emphysema and fibrosis? 

Dr. Hanewin: There is a great deal of emphysema 
and many areas of fibrosis. 

Dr. Myers: The initial history and physical ex- 
amination are quite consistent with rheumatic ‘heart 
disease, aortic and mitral disease and congestive heart 
failure. This patient had progressive dyspnea, begin- 
ning at about the age of forty-seven. The fact that 
he had no past history of rheumatic fever or rheu- 
matic heart disease is not too disturbing because such 
a history is frequently absent in patients with proved 
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rheumatic heart disease. Initially, when he came into 
the hospital he had dyspnea, distention of the neck 
veins, rales at the lung bases, cardiac enlargement, 
accentuation of the pulmonic second and mitral first 
sounds and double murmurs at the apex and aortic 
areas. The blood pressure of 140 systolic, 50 diastolic, 
indicates an important degree of aortic regurgitation, 
and the electrocardiogram points decisively to hyper- 
trophy of the left ventricle. Evidently, at the time of 
the first admission, he was thought to have congestive 
heart failure and probably some pulmonary infection 
since he was given penicillin. In addition he was 
later given potassium iodide so that the physicians 
who took care of him must have thought he had 
chronic pulmonary disease. 

It must have been surprising at the time of the 
second admission, when he was cyanotic and ex- 
tremely dyspneic, with fever and a rapid pulse, to 
find no definite evidence of congestive heart failure 
on physical examination: the neck veins were said 
to be normal, and there were no rales in the lungs. 
Nevertheless, the x-ray film of the chest taken at that 
time indicated a considerable degree of congestion 
in the lungs. It is not too uncommon to see clear 
evidence of marked pulmonary congestion in x-ray 
films and to hear very little or nothing by auscultation. 

One wonders about the change of the auscultatory 
findings at the time of the second admission. Ap- 
parently, no murmurs were heard at the base, and 
there was some kind of to-and-fro murmur, which 
was vaguely described, that could not be delineated 
into a definite systolic and diastolic murmur. Per- 
haps this was a pleuropericardial friction rub. The 
observation that the murmurs were not well heard 
at that time could be explained by the fact that he 
was so desperately ill, with a very rapid heart rate. 
Under such circumstances, murmurs that have previ- 
ously been quite obvious disappear or become very 
difficult to detect. 

The white-cell count had risen to 16,800, which 
makes one think of infection or infarction. The fall 
in the sodium chloride could have been due to the 
low-salt diet, diuretics and vomiting, but the fall in 
the carbon dioxide and rise in the potassium make 
one wonder about renal impairment. If I knew the 
specific gravity of the urine and nonprotein nitrogen, 
it might be of some help. 

Dr. BENJAMIN CasTLEMAN: There was not enough 
urine on which to test the specific gravity during the 
final admission. The patient was in for only two days 
so there was enough time to determine the extraor- 
dinary electrolyte values but not the nonprotein 
nitrogen! 

Dr. Myers: It occurred to me that he could have 
had emboli to the kidneys, with multiple infarcts, but 
there was no clear evidence of this, in view of the 
facts that he did not complain of pain, examination 
of the abdomen was negative and the urine contained 
no red cells. I suspect that the specific gravity was 
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high and that this picture represented prerenal azo- 
temia, with further electrolyte imbalance due to previ- 
ous therapy and vomiting. 

One must always have a high index of suspicion 
in discussing cases in these conferences, but I can be 
reasonably sure that the patient had aortic regurgita- 
tion: there was a perfectly reasonable murmur for 
it, the electrocardiogram indicated left-ventricle hy- 
pertrophy and the pulse pressure was wide. Was the 
aortic regurgitation due to rheumatic heart disease or 
some other defect? Were the Wassermann and Hin- 
ton tests negative? 

Dr. CastLEMAN: None were done. 

Dr. Myers: So that we do not have a serologic 
report on this patient. However, there was no previ- 
ous history of syphilis, there was no calcification of 
the ascending aorta, and the reflexes were said to be 
normal. The only confusing detail is the fact that one 
physician noted that the pupils were fixed to light 
and reacted to accommodation. I do not believe that 
this patient had aortic regurgitation on the basis of 
syphilitic heart disease. Although one can have an 
Austin-Flint murmur in the absence of mitral disease, 
giving rise to a presystolic murmur at the apex, the 
fact that he had a very loud mitral first sound and 
broad, notched P waves in the electrocardiogram 
leads me to believe mitral disease was also present. 

Dr. CasTLEMAN: Why does the electrocardiogram 
lead you to suggest mitral disease? 

Dr. Myers: Ordinarily, patients who have aortic 
regurgitation and hypertrophy of the left ventricle, 
with or without dilatation of the left atrium, are not 
so likely to show broad, notched P waves, usually in- 
dicating some involvement of the atrium, often by 
coronary-artery disease or rheumatic heart disease. 

Dr. CasTLeMAN: That is due to the involvement 
of the atrium itself, a myocarditis? 

Dr. Myers: Presumably, the atrium itself is the 
site of myocarditis or fibrosis. This does not exclude 
the possibility that the patient had only aortic re- 
gurgitation, but that seems to me considerably less 
likely. 

The next question is, What was going on in the 
lung? The x-ray films showed emphysematous blebs 
and areas of increased fibrosis. The patient was a 
rubber-mill worker; Dr. Harriet L. Hardy tells me 
that such workers are exposed to talc and may there- 
fore be subject to pulmonary fibrosis, which may ulti- 
mately cause cor pulmonale. Certainly, there is no 
definite evidence of cor pulmonale here; if there was 
any it must have been a very minor part of the picture. 

Could there have been pulmonary emboli? I did 
not have the advantage of seeing the x-ray films when 
I first read the protocol, and I must say that I was 
suspicious of multiple pulmonary emboli. To be sure, 
pleural pain and hemoptysis were not present, but 
they are not invariable symptoms of pulmonary in- 
farcts. Pulmonary emboli occur in roughly 50 per 
cent of patients with rheumatic heart disease and 
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mitral stenosis who die in congestive heart failure. 
That makes the possibility of this complication a very 
real one. Nothing was said about the legs, but many 
patients with phlebothrombosis show nothing in the 
legs. Furthermore, the electrocardiogram demonstrates 
changes that point to pulmonary emboli in only 
about 10 per cent of cases. Pulmonary emboli might 
account for some of the x-ray findings, the clinical 
course of the patient with increasing congestive heart 
failure and the fever and leukocytosis shortly before 
death. 


It is true, of course, that chills and abdominal 
symptoms, with nausea and vomiting, are quite un- 
common with infarcts; therefore, bronchopneumonia 
may have complicated the picture. Other unlikely 
complications, which we ‘io not have time to discuss 
in detail, I shall just mention: active rheumatic fever, 
subacute bacterial endocarditis complicating myocar- 
dial infarction, ball-valve thrombus in the left atrium 
and mesenteric or renal infarcts. None of these can 
I diagnose on the basis of the evidence at hand. 

I shall have to conclude that this patient had rheu- 
matic heart disease, predominantly of the aortic valve, 
with regurgitation and stenosis, but probably with 
some mitral stenosis and regurgitation as well, and 
that he had chronic pulmonary disease. Possibly the 
chronic pulmonary fibrosis was on the basis of the 
industrial exposure to talc. I think it likely that he 
had pulmonary emboli, at least at the time of the 
final illness, with or without bronchopneumonia. 

A Puysician: Was there any enlargement of the 
left atrium? 

Dr. Hane.in: The evidence for it is slight. I do not 
think it is a large chamber. There is a slight posterior 
bulge of the esophagus at the level of the atrium that 
might result from some increase in its size. It is not 
of the size usually associated with mitral stenosis. In 
the presence of failure of the left ventricle there may 
be some increase in the size of the atrium. 

Dr. Lewis Kane: It interests me that in the last 
admission he had a carbon dioxide of 17 milliequiv. 
per liter and was given oxygen, and that the terminal 
episode occurred shortly thereafter. 

Dr. CastLEMAN: You mean that there may have 
been some oxygeu intoxication? 

Dr. Myers: I think it is worth pointing out that 
patients with pulmonary disease who get into trouble 
with oxygen inhalation do so because of a rising car- 
bon dioxide tension. Usually, they are in acidosis with 
an elevated carbon dioxide, and become more or less 
stuporous and then comatose and finally may die. 
That was not the picture here. The patient con- 
tinued to be very dyspneic and finally died with a 
very severe episode of shortness of breath. I do not 
believe that was the mechanism of his death. 

Dr. Kane: The carbon dioxide serves as a stimulus 
for respiration. When the oxygen is administered and 
the carbon dioxide is decreased, the stimulus would 
be decreased accordingly. 
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Dr. Myers: That apparently did not occur here. 
This patient was breathing very rapidly up to the 
time of death. 


CurnicaL DIAGNOSES 


Rheumatic heart disease, with aortic and mitral 
regurgitation and stenosis. 
Chronic pulmonary fibrosis and emphysema. 


Dr. Gorpon S. Myers’s DIAGNOSES 


Rheumatic heart disease, with aortic and mitral 
stenosis and regurgitation. 

Chronic pulmonary fibrosis. 

Pulmonary emboli, ?with bronchopneumonia. 


ANATOMICAL DIAGNOSES 


Syphilitic heart disease, with aortitis, aneurysmal 
dilatation of ascending aorta and narrowing of 
right coronary ostium. 

Pulmonary fibrosis, bilateral. 

Pulmonary emphysema, bilateral. 

Hydrothorax, bilateral. 

Pulmonary edema. 

Bronchopneumonia. 


PATHOLOGICAL DiIscussION 


Dr. CasTLEMAN: At the time of autopsy the in- 
filtration ef the lungs proved to be pulmonary edema 
and bronchopneumonia. We were unable to find any 
infarcts. We aid find pleural fluid, — 800 cc. on the 
left and 500 cc. on the right, — which seems surpris- 
ing, for the costophrenic angles look fairly sharp on 
the x-ray films. 

Dr. HaNnEtIn: Do you know the interval between 
the date of the film and death? 

Dr. J. R. Perranex: The last films were taken 
four hours before death. 

Dr. Hanettn: I should think that this much fluid 
would have been shown; most of it must have de- 
veloped after the film was taken. 
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Dr. CastLeMAN: The underlying disease in the 
lung was very severe pulmonary emphysema, with 
huge blebs and a great deal of fibrosis. Certainly, the 
pulmonary reserve was very small so that the patient 
was likely to go into heart failure very easily. The 
heart was large, weighing almost 500 gm.; most 
of the increase was of the left chamber. The right 
ventricle measured only 4 mm., which, with that de- 
gree of emphysema and fibrosis, does not represent 
very much enlargement; there was certainly not a 
great deal of right-sided heart failure. The valve 
lesion was entirely aortic and showed as classic a 
picture of syphilitic aortitis as we ever see. In retro- 
spect, Dr. Hanelin, is this ascending aorta on the 
x-ray film a little wide? 

Dr. HANELiN: Not particularly so. 

Dr. CasTLEMAN: It was. 

Dr. HANELIN: It does not look it. 

Dr. CasTLEMAN: There was a definite dilatation 
of the ascending aorta, with the classic tree barking 
and wrinkling of the intima but without calcifica- 
tion. The aortic cusps were separated at the com- 
missures up to 2 and 3 mm. in places, allowing for 
a free aortic regurgitation, which was proved by per- 
fusion of the heart post mortem by Dr. Fairfield 
Goodale, Jr. Further confirmation was a small area 
of connective tissue in the form of a cusp on the 
endocardium of the ventricle below the valve — a tele- 
ologic attempt to form a fourth cusp to prevent 
further regurgitation! There was no disease of the 
mitral valve so that I think the murmur was an 
Austin-Flint one. 

It is unfortunate that a blood Hinton or Wasser- 
mann test had not been done. Since we now see so 
little syphilis we often find this omission. 

Dr. Myers: Was there anything abnormal in the 
abdomen? 

Dr. CasTtLEMAN: No. 

Microscopical examination of the ascending aorta 
revealed some intimal sclerosis, with a little calcifica- 
tion, and the medial degeneration and adventitial 
cellular infiltration characteristic of syphilis. 
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EDITORIALS 


Donald Munro, M.D. 


HAPPY NEW YEAR 


Tue year 1954 was the the healthiest on record for 
the American people, according to the indefatigable 
statisticians of the Metropolitan Life Insurance Com- 
pany. This record has been achieved despite a rising 
consumption of tobacco until recently, an increase in 
the automotive potentials of destruction, more — and 
more slippery — bathtubs and various ancestral 
voices prophesying war. 

The fact of the national death rate having dropped 
to its all-time low of 9.2 per 1000 population, or 5 per 
cent less than that of the previous year, — when an 
all-time low had also been established, — seems no 
less admirable when one is confronted with the pre- 
diction that a new all-time low may also be estab- 
lished in 1955. But more of that some months anon. 

The country’s current wave of all-time low mor- 
tality rates has resulted “rom a number of circum- 
stances, There has been an absence of any major out- 
breaks of respiratory disease, and the death rate from 
tuberculosis has continied to fail — by approximately 
20 per cent in a single year. The death rates from 
poliomyelitis, measles anc whooping cough have re- 
mained low although the r.:mber of cases of all these 
diseases has risen. The rate from diabetes has dropped, 
and so, mirabile dictu, has that from all types of acci- 
dents. The homicide rate, on the other hand, has 
risen. The suicide rate has remained at a level despite 
the suggestion made to the inquisitive scientist by 
James Thurber’s lemming, which, when .2Id that it 
was a mystery why lemmings rushed into the ocean 
and were drowned retorted that ihe real mystery was 
why human beings did not. Infant and maternal 
mortality rates, perhaps anticlimactically, have con- 
tinued to decline. 

The prospect that apparently confronts a pros- 
perous and health-conscious nation seems encourag- 
ing. It must be remembered, however, that what goes 
up must come down and sometimes the reverse is 
true. For lower death rates now must inevitably be 
succeeded by higher ones eventually, when time 
catches up with a fortunate generation that has been 
given a longer lease of life than was ever before ex- 
perienced. So far as present knowledge goes, individ- 
ual man is born but once and dies but once, and mod- 
ern social and political standards have decreed that 
both these events must be recorded. 


An evaluation of the beneficial results of today’s 


health-bent efforts seems to indicate that decreased 
infant mortality rates and a lowering of those from 
various avoidable as well as from all unpleasant 
causes are a desideratum; and certainly most impor- 
tant of all would be a high level of physical and 
mental health while life persists. 

What might be hoped for, then, as the death rate 
returns to an irreducible minimum in relation to the 
number of births would be a healthy race, a reason- 
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ably prolonged and happy life, whatever these quali- 
fications mean, and a spectacular relative increase in 
the rate of demise from so-called heart disease. 


THE HOUSE OF DELEGATES 


Tue House of Delegates of the American Medical 
Association and its reference committees constitute a 
truly representative and democratic body, as any- 
one who has attended their deliberations can testify. 
It is difficult for such a body to form decisive opinions 
and policies. What pleases the right wing seldom 
satisfies the left. 

Thus, at the clinical meeting in Miami, November 
29 to December 2, 1954, authoritative pronounce- 
ments on such controversial subjects as the proper 
extent of veterans’ medical care, President Eisen- 
hower’s continued backing of federal reinsurance of 
voluntary health coverage, a revived Bricker resolu- 
tion, federal aid to medical schools and the relations 
between osteopathy and medicine were either de- 
ferred, pending more careful study, or left to the 
subsequent discretion of the Board of Trustees, who 
will speak as the occasion arises. 

The trustees appointed a committee to discuss 
veterans’ care with a committee representing the 
American Legion, after an invitation by Commander 
Seaborn Collins, whose temperate remarks seemed to 
be sympathetically received. 

The delegates listened politely to a defense of fed- 
eral reinsurance by Secretary Oveta Culp Hobby, 
but applauded (perhaps with less tact than vigor) a 
devastating attack upon the plan made by an insur- 
ance executive. 

The Principles of Medical Ethics were revised to 
permit physicians to patent surgical instruments, ap- 
pliances and medicines, and to copyright publica- 
tions, methods and procedures. Only the use of such 
products or the receipt of remuneration from them 
to “retard research or restrict benefits derivable 
therefrom” is now unethical. 

The report of the ad hoc Committee on Intern- 
ships was merely referred to the Council on Medical 
Education and Hospitals for future study and guid- 
ance. The House of Delegates recorded itself as 


- being in complete accord with the Board of Trustees 


and its council on national defense that the “doctor- 
draft” law should not be extended after June 30, 
1955, and confidence was expressed in their ability to 
handle any new situation that may develop in this 
highly complex and involved problem. 

Dr. Karl B. Pace, of Greenville, North Carolina, 
was chosen General Practitioner of the Year. Phila- 
delphia was selected as the place for the 1957 clinical 
meeting, which will be held in Boston in 1955 and in 
Seattle in 1956. 
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GIFTS WITHOUT GIVERS 


Tue Journal, in the issue of October 29, 1953, 
published a brief account of the beginning and the 
subsequent history of the Massachusetts Medical 
Benevolent Society, now nearly ninety-nine years of 
age. As was noted at that time, the Society was the 
result of a meeting of certain members of the Boston 
Medical Book Club, held in December, 1856. These 
physicians, disturbed at the straitened circumstances 
of some of their superannuated colleagues and their 
families, and acting on the sound principle that be- 
nevolence should begin at home, then and there 
organized the Society, which had its first full-fledged 
meeting on March 19, 1859, and was incorporated 
fourteen years later. 


In the heyday of its youth, when possibly man’s 
inhumanity to man was in some ways a less con- 
spicuous reality than it appears to be today, the 
Society had a large membership in and around Bos- 
ton, and from its dues, however small, and various 
donations and bequests a modest endowment was 
accumulated. The principal thus gradually acquired 
reached its maximum of about $100,000 within re- 
cent years, and the income from interest and other 
sources, not including various monies received from 
the Massachusetts Medical Society, has gone but 
little over $6,000 a year. 


To aid this cause so very close to home, the Mas- 
sachusetts Medical Society in 1948 formed its Com- 
mittee on Benevolence and established a fund, which 
has been allocated from time to time to various needy 
recipients, through the agency of the Massachusetts 
Medical Benevolent Society. 


Old philanthropies, however, as new and more 
spectacular ones thrust their way to the center of the 
stage, tend to be forgotten; the ninety-eighth annual 
meeting of the Society held in December, 1954, dis- 
closed a roster of only 34 members now paying the 
annual dues of $5, and 99 life members exempt from 
dues and assessments. The gift without the giver is 
said to be bare, but despite the numerical loss in the 
Society’s membership 22 beneficiaries have been 
aided during the year in the amount of $9071 at an 
administrative expense of only $171.89. 

The Massachusetts. Medical Benevolent Society 
represents a philanthropy that should reach the 
hearts and minds of Massachusetts physicians by a 
shorter route than could any other form of benev- 
olence. A membership of only 133 out of the 7000 
eligible fellows of the Massachusetts Medical Society 
seems a shocking fact with which the Benevolent 
Society must face its approaching hundredth anni- 
versary. An enrollment of a thousand physicians in 
an organization dedicated to the relief of their needy 
colleagues is hardly too much to expect. Surely all 
that is necessary to achieve a tenfold increase is an 
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awareness of the need and a knowledge of the fact 
that a check for $5, payable to the Massachusetts 
Medical Benevolent Society, and sent to the treasurer, 
Dr. Charles C. Lund, 319 Longwood Avenue, Boston 
15, Massachusetts, will enroll one as a member. 


“ROADS TO BETTER NURSING” 


THE second annual meeting of the Massachusetts 
League for Nursing, held at the New Ocean House, 
‘Swampscott, October 25 and 26, was stimulating, re- 
freshing and chalienging. It introduced enough ideas 
for further consideration to occupy the membership 
for more than a year. 

The program demonstrated the philosophy of the 
National League for Nursing, the co-operation of 
nurses on all levels of responsibility and of prepara- 
tion, examining together their common problems 
aided by colleagues from allied fields and by inter- 
ested laymen, all contributing to the theme, “Roads 
to Better Nursing.” As a large part of the program 
nine special-interest groups discussed current nursing 
problems. These included the expanding role of the 
nurse in research, in cancer nursing, in operating- 
room nursing, in psychiatric nursing and as a con- 
sultant in nursing-service administration; the pro- 
vision of a better family health service; improvement 
of nursing-service administration; enrichment or 
shortening of the diploma program; and juvenile de- 
linquency — a community responsibility in maternal 
and child health programs. A variety of methods of 
stimulating intelligent discussion were used. Some 
topics were introduced by papers, some by panels, 
and still others by controversial questions or ideas. 

Dr. Hugh Leavell, professor of public-health prac- 
tice, Harvard School of Public Health, demonstrated 
the common elements in world health needs and the 
sources of knowledge from which public-health 
science is derived. Tracing the natural history of 
disease, he showed that there are five levels of pre- 
vention and that the objectives of curative and pre- 
ventive medicine should be the same. Responsibility 
rests on both hospital and community to plan nursing 
care in relation to all five levels. Preparation for 
nursing along with other health disciplines necessi- 
tates broad planning to utilize educational and phys- 
ical resources economically and effectively. He fur- 
ther emphasized the concept of regionalization and 
the expanding role of the universities in the educa- 
tion of personnel equipped for this widening role of 
organized public-health and hospital service. 

Mrs. Welles Belin, a lay member from the Visiting 
Nursing Association of Scranton, Pennsylvania, gave 
an address, based on the ten points expressed by 
Michael Davis, entitled “The Citizen’s Contribution 
to Nursing.” She outlined a plan of action that could 
channel over a five-year period the energy and inter- 
est of laymen in promoting the objectives of the 
Massachusetts League for Nursing. 


M..:SSACHUSETTS MEDICAL SOCIETY 
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Esther Lucile Brown, Ph.D., of the Russell Sage 
Foundation, introduced a cha!lenge to nursing in her 
address, “The Social Sciences and Patient Care.” 

With ‘ts sights on such objectives, the profession of 
nursing has exchanged its somewhat unflattering 
characterization as a so-called “ancillary” service 
(from ancilla—a iemale servant) for full partner- 
ship in the great enterprise of guaranteeing to human 
beings reasonable conditions for the pursuit of health 
and happiness. 


Suffolk District Medical Society. — We are ad- 
vised that, on account of illness in Dr. Warren’s 
family, the social meeting of the Suffolk District 
Medical Society will be omitte< for this month. 

Boston M. & S. J., jaz. 10, 1855 


MASSACHUSETTS 
MEDICAL SOCIETY 


DEATH* 


Barrett — Raymond L. Barrett, M.D., of Longmeadow, 
died on December 10. He was in his sixty-first year. 

Dr. Barrett received his degree from: Columbia University 
College of Physicians and Surgeons in 1921. He was a 
former councilor of the Massachusetts Medical Society and 
a member of the staffs of the Springfield, Springfield Health 
Department and Cooley Dickinson hospitals. He was a fel- 
low of the American College of Physicians, the American 
Medical Association and the Springfield Academy of Medi- 
cine and a member of the Osler Club. 

He is survived by his widow, two sons, three brothers, 
three sisters and three grandchildren. 


Jones — Thomas Duckett Jones, M.D., of New York, 
died on November 22. He was in his fifty-sixth year. 

Dr. Jones received his degree from the University of Vir- 
ginia Department of Medicine in 1923. He was medical 
director of the Helen Hay Whitney Foundation, New York 
City, a member of the faculty of Harvard Medical School 
and the staffs of the Massachusetts General Hospital and 
the House of the Good Samaritan, Boston, vice-president of 
the American Heart Association and chairman of its Council 
on Rheumatic Fever, president, the Protein Foundation, 
president-elect, National Health Council, and chairman, 
Committee on Plasma Fractionation and Related Processes, 
Laboratory of Physical Chemistry, Harvard University. He 
was a fellow of the American Medical Association and a 
member of the Association of American Physicians, American 
Society for Clinical Investigation and the American Clinical 
and Climatological Association. 

He is survived by three sisters and a brother. 


SaLmMon — Charles A. Salmon, M.D., of Worcester, died 
on December 9. He was in his sixty-fifth year. 

Dr. Salmon received his degree from Tufts College Medi- 
cal School in 1917. He was formerly public-school physician 
and in charge of the rehabilitation clinic for war veterans 
in Worcester. 

He is survived by a sister and three brothers. 


Stmmon — Arthur L. Simon, M.D., of Lawrence, died on 
November 23. He was in his seventy-fourth year. 
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Dr. Simon received his degree from-Tufts Coilege Medi- 
cal School in 1905. He was a member of the associate medi- 
cal staff of the Lawrence General Hospital. 

He is survived by two daughters and a brother. 


WesBER — Wolfert G. Webber, M.D., of Amherst, died 
on December 9. He was in his sixty-sixth year. 

Dr. Webber received his degree from Harvard Medical 
School in 1913. He was formerly assistant commissioner, 
Massachusetts Department of Public Health, and epidemi- 
ologist, City of Boston. He was a fellow of the American 
Medical Association. 

He is survived by his widow and two sons. 


NONCLINICAL NOTES 


NEW ENGLAND SINAI HOSPITAL 


The New England Sinai Hospital, at 215 Forest Hills 
Street, Jamaica Plain, was dedicated on December 19. This 
hospital is an outgrowth of the Jewish Tuberculosis Sana- 
torium of New England, Rutland, Massachusetts, and will 
continue the same policies of treating patients on a non- 
sectarian and mainly charitable basis. © 


NOTICES 
ANNOUNCEMENT 


Dr. H. A. Nissen announces the removal of his office from 
99 Commonwealth Avenue to 205 Beacon Street, Boston, for 
the practice of internal medicine with special reference to 
arthritis. 


USE OF TELEVISION IN POSTGRADUATE 
MEDICAL EDUCATION 


The Council on Medical Education and Hospitals of the 
American Medical Association will present a program on the 
subject “Potential Use of Television in Postgraduate Medical 
Education” in the ballroom, Palmer House, Chicago, on 
February 5 

It is expected that this will be the first of a series of an- 
nual workshop-type conferences on a particular aspect of 
postgraduate medical education. 


FRANCIS AMORY SEPTENNIAL PRIZE 


In compliance with the terms of a gift under the will of 
Francis Amory, the American Academy of Arts and Sciences 
offers a substantial prize for outstanding work on the allevia- 
tion or cure of diseases affecting the human reproductive 
organs, in particular those of men. The work may be instru- 
mental technology, operative procedure, clinical or labora- 
tory research, or a technical treatise. No informal applications 
and no essays or treatises from candidates are desired, but 
nominations, supported by statements of qualifications re- 
garding work consummated between November 10, 1947, 
and November 10, 1954, will be given careful consideration. 
Nominations should be addressed to the American Academy 
of Arts and Sciences, 28 Newbury Street, Boston 16, Mas- 
sachusetts, 


SOCIETY MEETINGS AND CONFERENCES 


January-Aprit, Postgraduate Medical Institute. Page 451, issue of 
September 9, 
January-May. Engineering Center Training Programs, Page 
22, issue of July 15 
January 6-26. Consultation Clinics for Crippled Children in Massa- 
chusetts. Page 1074, issue of December 23. 

January —MagcH 25. Postgraduate Course in Occupational Medi- 
cine. Page 922, issue of November 25. 
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January 8-May 7. Middlesex South District Medical Society. Post- 
graduate Course. Page 758, issue of October 28. 

foe ee. Cou-se in Care of Atomic Casualties. Page 285, issue 
ugust 

anuARY 10-May 9. Seminar in Psychiatry and Neurology. Page 
452, issue of September 9. 
pdANUARY 17, Hartford Medical Society. Page 496, issue of Septem- 


January 18, Fesruary 1 and 15. New England Deaconess Hospital 
Lectures. ¢ 993, issue of December 9. 

Fesruary 4. New England Society of Anesthesiologists. Page 1075, 
issue of December 23. 

Fesruary 4 and Apru 8. oe om Society for Research in 
Fopebiatry. Page 679, issue of October 
og 7 MclIntyre-Saranac Page 410, issue of Sep- 
ember 

11-25. Academy of General Practice. Page 

issue of September 16 

i 26 and 27. Mid-Winter Radiologic Conference. Page 1076, 
of December 23. 

EBRUARY CH American Orthopsychia' Association. 
994, issue of December 9. ae a 

Marcu 7-12. Course in Care of Atomic Casualties. Page 285, issue 
of August 12. 

2°.-26. International Academy of Se ns Page 876, issue 

of Novemte: 18. 


American Page issue of 


t 
UNE 5 ‘and 6. —— Ban. wl of Physical Medicine and Rehabilita- 
tion. Page 794, issue of 
June 21-25. National Amaaistion for the Prevention of Tuberculosis. 
Page 540, issue of March 25. 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
January 13 


Tuurspay, January 13 
*8:00-8:45 a.m, Case Dossnaaptions. Joslin Clinic. Joslin Auditorium, 
New Engiand Deaconess 
*8:45-9:45 a.m. Cardiac Grand Rounds. Jimmy Fund Building, 
Children’s Medical Center, 35 Binney Street. 
be 10:00 ».m. Surgical Rounds, Sherman Auditorium, Beth Israel 


#9: a.m. Arthritis Grand Rounds. Robert Breck Brigham 

ospi' 

*10:00-11:00 a.m. Combined aan Rounds. Sherman 
Auditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m, Multiple Myeloma. Dr. Eugene Sullivan. Regional Office 
of the Veterans Administration, Conference Room, 4th floor, 17 
Court Street, Boston. 

*11:00 a.m. Thoracic Conference. Further Syport on the Results of 
= ae Se Treatment of Mitral Stenosis. Laurence B. Ellis. 

An, Peter Bent Brigham eon ital. 

*11:00 Medical Staff Sherman Audi- 
torium, Beth Israel Hospital. 

*11:00 a.m.-12:00 m. Pedidtric Conference. Mount Auburn Hos- 

ital, Cambridge. 

*11:00 a.m.-12:30 p.m. Hand Clinic of Tigao Medicine and Re- 

Service). Boston Cit ospital. 

Surgical Sat Sherman Audi- 
Beth srael Hospital. 

12:00 m.-1:00 i nference. The Patterns of Neuronal As- 

semblies and Their in the Biological of 
Behavior, Dr. Paul I. Yakovlev. Stearns Auditorium, New Eng- 


*4:00-5:00 p.m. Pediatric Seminar. Burnham Memorial Hospital 
for Children (Burnham 4), Massachusetts General Hospital. 
*4:30-5:30 p.m. Physiol cal Basis for Treatment of Diabetic Aci- 
dosis. Dr. Samuel Bo! Auditorium, Nurses’ Home, Cambridge 
City Hospital. 

5:00 p.m. Case Presentation and Pathological Discussion Followed 
by a Subject of Special ntation. Joslin Auditorium, New 
England Deaconess Hospital. 


Fray, January 14 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*8:30 a.m. Cardiac Physiology. = Henry D. Stebbins. Salem Hos- 

ital, Avenue, Salem 

*9:30-11: Medical and Surgical Grand Rounds. Drs. George 
Ww. thors rr Francis D. Moore. Main Amphitheater, Peter Bent 
Brigham Hospital. 

*10:00 a.m. Tuberculosis Surgical Clinic. South End Health Unit, 
57 East Concord Street. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by a 
Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-1:00 p.m. Medical Grand Rounds. Dr. Treas and Staff. 
Stearns Auditorium, New England Center ~~ 

*1:30 p.m. Fertility and Endocrine Clinic, Free ospital for Women, 
Brookline. 

*1:30 p.m. Tumor Clinic. Mount Auburn Hospital, Cambridge. 

4; “00-5: 00 p.m. Child Psychiatry, Burnham emorial Hospital for 
Children (Burnham 4), Massachusetts General Hospital. 

*4:00-6:00 p.m. X-Ray Conference. Dr. Merrill Sosman. Stearns 
Auditorium, New England Center 

*4:00-10:00 p.m. Alcoholism Clinic. Pp ment. Washing 
Hospital, 41 Waltham Street. 


(Concluded on page xxix) 
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ADVERTISING SECTION 


ANNOUNCING 


New, Effective, 


Non-Mercurial 
Oral Diuretic 


STRUCTURE 

Mictine, brand of aminometramide, is I-allyl- 
3-ethyl-6-aminotetrahydropyrimidinedione. 
Mictine—result of years of research—is not 
a mercurial, xanthine or sulfonamide agent. 


ACTION AND EFFECTIVENESS 
Mictine inhibits reabsorption of sodium ions 
by the renal tubule. In therapeutic dosage it 
has not caused any effect on glomerular fil- 
tration rate, renal plasma flow, cardiac out- 
put, heart rate or blood pressure. 
Approximately 70 per cent of unselected 
edematous patients respond to Mictine. 


TOLERANCE 

Mictine is without serious toxic effects as 
used. It has not produced any alteration in 
the blood or blood-forming organs or in renal 
or hepatic function. At times headache or 
gastrointestinal symptoms (anorexia or 
nausea but rarely vomiting or diarrhea) have 
occurred, however, these effects may be re- 
duced to a minimum by giving Mictine on 
an interrupted dosage schedule. 


ADMINISTRATION 


Mictine is useful primarily in the maintenance 
of an edema-free state and in the initial and 
continuing control of patients in mild con- 
gestive failure. In such patients, dosage is 
one to four tablets daily with meals, in di- 
vided doses on an interrupted schedule. An 
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interrupted dosage schedule may be accom- 
plished by giving the drug on alternate days; 
or by its administration for three consecutive 
days and its omission for four consecutive 
days. 

Mictine also may be used for initial diuresis 
in more severe congestive states, particularly 
when mercurial diuretics are contraindicated. 
In these more severe congestive states, dos- 
age is four to six tablets daily with meals, in 
divided doses on an interrupted schedule 
similar to those mentioned above. 


SUPPLIED 
Uncoated tablets of 200 mg. in bottles of 100. 
*Trademark of G. D. Searle & Co, 


THE NEPHRON UNIT 


CONVOLUTED 
LE 
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CHROMYCIS 


SPERSOIDS*: 50 mg. per teaspoonful (3 Gm.) 
Dispersibie Powder 


re PEDIATRIC DROPS: Cherry flavor. 
_ Approx. 5 mg. per drop. 
‘raduated dropper. 


OINTMENT (3% ) 


ORAL SUSPENSION: Cherry flavor. 
250 mg. per 5 cc. teaspoonful. 


now available in 


“ROMY 


TABLETS: 250 mg., 100 mg., 50 mg. CAPSULES: 250 mg., 100 mg., 50 mg. 
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SOLUBLE TABLETS: 50 mg. 


INTRAVENOUS: 500 mg., 250 mg., 100 mg. INTRAMUSCULAR: 100 mg. 


Tetracycline Lederle 


ACHROMYCIN, the new broad-spectrum antibiotic, is now 
available in a wide range of forms for oral, topical and 
parenteral use in children and adults. New forms are being 
prepared as rapidly as research permits. 


ACHROMYCIN is definitely less irritating to the gastro- 
intestinal tract. It more rapidly diffuses into body tissues 
and fluids. It maintains effective potency for a full 24-hours 
in solution. 


ACHROMYCIN has proved effective against a wide variety of 
infections including those caused by Gram-positive and 
Gram-negative bacteria, rickettsia, and protozoan organisms. 


EAR SOLUTION (0.5% ) 


@REG. U.S. PAT. OFF. 


LEDERLE LABORATORIES DIVISION 4MER/CAW Ganamid COMPANY Pearl River, N.Y. federle 
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% 
GRAY PHARMACEUTICAL CO., INC. 
Products of Research for Medicine 


SO HUNT STREET. NEWTON S8. MASSACHUSETTS 
Dear Doctor: 


A new concept in the treatment of cerebral decompensation in the elderly was 
recently presented at the New England Postgraduate Assembly. By the use of 
the unique metabolic stimulant, 2-Glutavite, you can demonstrate in your own 
practice that a majority of typical geriatric complaints can be alleviated. 
Among many recent clinical observations, certain are especially pertinent: 


l. After glutamate therapy, "17 out of the 27 patients were improved.... 
Of the 17 who improved, 16 improved in action...patients...on 
occupational therapy do their jobs better...showed more interest 
in their work." (Himwich, HE., et al.: Paper presented at American 
Psychiatric Association meeting, St. Louis, May, 1954.) 


2. "Niacin produces often striking therapeutic effects in...'total 
cerebral decompensation'....A trial with nicotinic acid...is 
always indicated, particvlarly in elderly patients." (Lehmann, H.: 
Proceedings, 27th Annual Conference, Milbank Memorial Fund, New 
York, Paul Hoeber, Inc., 1952, p. 587.) , 


Besides these clinical trials, these facts emerge from basic studies: 


1. Glutamic acid participates specifically in the nutrition of 
cerebral tissue. 

2. Orally, monosodium levo-glutamate raises blood levels of glutamic 
acid much more effectively than the free acid itself. 

3. Niacin has notable vasodilator effects on cerebral circulation. 

4. Thiamine, riboflavin, ascorbic acid and their associated minerals 
are important in cerebral cellular oxidations. 


2-Giutavite* is indicated in the following geriatric states: weakness and 
fatigue, anorexia, vertigo, insomnia, depression, anxiety, and apathy. 

-Glutavite is palatable and taken in vegetable or tomato juice, or 
sprinkled on prepared foods, stimulates the appetite. 3 to 5 packets daily 
constitute adequate dosage. We urge you to put this new biochemotherapeutic 
concept to a practical trial. 


Sincerely, 
*Formula (per packet) 


Monosodium levo-giutamate 3.48 Gm. 
Niacin 45.0 mg. ’ m4 
Thiamine Mononitrate 0.6 mg. 


Riboflavin 0.8 mg. 
Ascorbic Acid 30.0 mg. Medical Director 
Ferrous Sulfate 11.0 mg. 


Dicaicium Phosphate 910.0 mg. 
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ADVERTISING SECTION 


Washingtonian Hospital 


41-43 WALTHAM STREET, BOSTON, MASS. 
Incorporated 1859 


Conditioned Reflex, Antabuse, Adrenal Cortex, Psycho- 
therapy, Semi-Hospitalization for Rehabilitation of Male 
and Female Alcoholics 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


Outpatient Clinic and Social-Service Department for 
Male and Female Patients 


M.D., Medical Director 


Consultants in Medicine, Surgery and the Other Specialties 
Telephone HA 6-1750 


DELINQUENT ACCOUNTS 
COLLECTED 


Ethically — Courteously — Efficiently 
Experienced Over 25 Years 
Monthly Report Bonded 
For particulars call or write 


Medical Clearing Bureau, Inc. 


110 Tremont Street, Boston, Mass. 
HU 2-5570 


A Request for Change of Address 


Must reach us at least three weeks before the date of 
issue with which it is to take effect. Duplicate copies 
cannot be sent to replace those undelivered through fail- 
ure to send such advance notice. Please be sure to send 
us the old address. 


NEW ENGLAND JOURNAL OF MEDICINE 
8 Fenway, Boston 15, Mass. 


AMERICAN TRUDEAU SOCIETY 


announces a@ 


POSTGRADUATE COURSE: “The Measurement of 
Pulmonary Function in Health and Disease” 


Sponsored by the Medical Schools of Harvard University, 
Tufts College and Boston University 
Boston, March 21-25, 1955, 9:00 a.m. to 5:00 p.m. 

A beginner’s course aimed at physicians interested in diseases of 
the chest who wish to uaint themselves with the ABC’s of methods 
used in the evaluation of pulmonary function. Methods of analysis 
of pulmonary function and related cardiac function will be described. 
Actual hospital demonstrations of tests with patients will be car- 
ried out. Tuition — $50 
Applications and more detailed information may be obtained from: 

Epwarp J. Wetcu, M.D., Chairman 
Regional Committee on Postgraduate Courses 
1101 Beacon Street 
Brooxuine 46, MASSACHUSETTS 


LOCAL and DISTANT 


GREATER BOSTON 
SINCE 1832 


ANNUAL CLINICAL CONFERENCE 
CHICAGO MEDICAL SOCIETY 


March 1, 2, 3, 4, 1955 
Palmer House, Chicago 


Lectures 
Daily Teaching Demonstrations 
Color Telecasts 


The CHICAGO MEDICAL SOCIETY AN- 
NUAL CLINICAL CONFERENCE should be 
a MUST on the calendar of every physician. 
Plan now to attend and make your reserva- 
tion at the Palmer House. : 
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ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 CommMonweattH Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. Visit 
our showroom close by Veterans Hospi- 
tal. Ample parking. T. J. NOONAN Co., 
408 South Huntington Avenue, Jamaica 
Plain (Boston 30), Mass. Phone JAmaica 
2-8700 for literature. Medical, hospital, 
laboratory, sickroom supplies, B260-20-tf 


NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030. Cape Cod office, 
Route 28, West Harwich. Telephone Har- 
wich 984. B290-3-tf 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


OPENING for 1 resident at the Gas- 
ton Hospital, Dallas, Texas. Approved by 
American Board for 1 year general sur- 
gery. Salary $200.00 per month and com- 
plete maintenance. B30-11-tf 


VETERANS ADMINISTRATION 
HOSPITAL, Canandaigua, New York, 
has vacancies for full-time physicians 
with or without psychiatric experience. 
Affiliated with University of Rochester 
Medical School through Dean’s Com- 


STORROW HOUSE 
(Former Storrow Estate at Lincoln, Mass. ) 
STAFFED AND OPERATED BY 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 
ties. 

CHARGES: $7.00 to $10.00 per day 
Transportation for visits - hysician’s office 
vided. For information, call Lincoln 6-034! 
Massachusetts General Hospital Admitting Office 
LA 3-8200. 


PROTEIN BOUND IODINE 
TOTAL IODINE 
FLAME PHOTOMETRY 
Immediate Service 
BOSTON MEDICAL LABORATORY 
Norsert Benotti — JoserpH Benotti 
Directors 
19 Bay = Roap, Boston 15, Mass. 

5 6-0348 and 0533 


BIND your New England Journal of 
Medicine. Make it a permanent part of 
your library—for easy reference and last- 
ing wear. In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also, Inquiries invited. Norden 
Bindery, 2100 West Grand Avenue, Chi- 
cago 12, IIl. B300-14-tf 


UNITED LIMB & BRACE CO., Inc., 
manufacturers of artificial limbs. 61 Han- 
over Street, Boston, CA 7-2183. B517-6-tf 


OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 


OFFICES—BACK BAY—2, 3, 5-room 
modern offices for medical purposes. Doc- 
tor, lawyer, and so forth. Janitor and 
elevator service. Reasonable rent. For 
further information, call FA 3-3480 or 
FA 3-3671. B177-26-tf 


RADIOLOGY OFFICE—FOR SALE 
-—Small hospital affiliation. Recently es- 
tablished in Pittsfield, Mass. Entering 
Write Thomas P. Cotter, M.D., 


mittee. For further information, address service. 
Louis V. Lopez, M.D., Manager. 222 South Street, Pittsfield, Mass. 
B171-24-6t B176-25-4t 
WANTED — Diplomate of the Amer- WANTED — Board eligible surgeon 


ican Board of Pathology to act as military 
substitute for pathologist expecting to be 
called in the service, Address A168, New 
Eng. J. Med. 27-4t 


FOR RENT—Two pbhysician’s offices, 
First and third floor. Janitor services. 
Parking. 101 Bay State Road. Address 
A146, New Eng. J. Med. 19-17t 


VERY DESIRABLE SUITE for group 
practice, all on the river. Apply 412 
Beacon Street, Boston. B180-27-3t 


and gynecologist to purchase modernized 
home-office in Groton. Very large general 
practice. Will introduce. Present owner 
leaving. Excellent opportunity to take 
over long established and active practice. 
Address A169, New Eng. J]. Med. 27-4t 


BOARD QUALIFIED INTERNIST, 
Harvard medical graduate, Boston- 
trained, desires association with practic- 
ing internist or group in New England, 
beginning July 1. Address A170, New 
Eng. J. Med. 27-2t 


GENERAL SURGICAL RESIDENCY 
—3 years. Approved. Includes Yale 
Anatomy course, Pathology, ample sur- 
gical volume, and adequate Board prep- 
aration, Salary and pleasant living ac- 
commodations. Write John O'Leary 
Nolan, M.D., St. Francis Hospital, Hart- 
B153-19-6t 


ford, Connecticut. 


USED instruments and equipment 
bought and sold. All types of repairs rea- 
sonably done. GALE SURGICAL SUP- 
PLY CO., 6 Francis Street, Boston. (Op- 
posite Peter Bent Brigham Hospital) AS 
7-0777. B166-22-eow-tf 


DOCTOR’S SUITE ON FIRST 
FLOOR — Partly furnished if desired. 
Commonwealth Avenue near Dartmouth 


Street. KE 6-9230. B340-19-tf 


LABORATORY TECHNICIAN—For 
full-time work in 160-bed General Hos- 
pital, 50 miles south of Boston. Address 
A171, New Eng. J. Med. 1-3t 


FOR SALE — Combined home and 
office on prominent corner in the New- 
tons. Excellent arrangement for general 
practice or specialty. Property in good 
physical condition. For further informa- 
tion, call Mr. Cookson, BIgelow 4-3427; 
evenings and Sundays, LAsell 7-5506. 

B182-1-2t 


RESIDENCIES AND INTERNSHIPS 
— Available July 1, 1955. Three ap- 
proved rotating internships, one approved 
residency in General Practice. Residents, 
$300.00 per month; interns, $200.00 per 
month, with full maintenance. 151-bed 
general hospital, Write: Administrator, 


Louise Obici Memorial Hospital, Suffolk, 
Virginia. 


B183-1-5t 
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Founded 1879 


RING SANATORIUM 


EIGHT MILES FROM BOSTON 


For the study, care and treatment of emotional, 
mental, personality and habit disorders. 


On a foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated. 

Cottage accommodations meet varied individual 
needs. Limited facilities for the continued care 
of progressive disorders requiring psychiatric, 
medical, or neurological supervision. 


staff. Courtesy 


Full resident and associate 
privileges to qualified physicians. 


BenjAMIN Simon, M.D. 
irector 


Cuartes E, Wuite, M.D. 
Assistant Director 
Arlington Heights 
Massachusetts 
ARlington 5-0081 


Woodside Cottages 
FRAMINGHAM, Mass. 


A sanitarium specially adapted for nervous 
and convalescent patients who need rest and 
upbuilding in normal surroundings. 

No committed mental cases. 


ArtHur H. Warp, M.D., Medical Director 


GLENSIDE 
JAMAICA PLAIN, BOSTON, MASS. 


A small, attractively located sanitarium for 


nervous, mild mental or chronic illnesses. 
6 Parley Vale Tel. JA 4-0044 


BALDPATE, Ine. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


Locatep In THE Hitts or Essex County 
30 miles north of Boston 


For the treatment of porciconaras, personality 
disorders, psychoses, alcoholism and drug addic- 
tion. 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and deep coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics. 

Occupation under a trained therapist, diversions 
and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


WISWALL 
SANATORIUM 


203 Grove St., WELLESLEY, MAss. 


For the care of mild mental and nervous 
patients in country surroundings. Small 
grouping allows a homelike atmosphere 
and personal contact. 


E. H. WISWALL, M.D. 
Superintendent 


HALE POWERS, M.D. 
Medical Director 


Tel. WE 5-0261 


DAVID MEMORIAL 
NURSING HOME 


BrRooKLINE 46, Mass. 
S. D. Cowen, R.N., Supt. 
Convalescents —_Invalid-Elderly 
Accepted by Blue Cross - Blue Shield 
Prolonged Illness Program 
61 Park Street BE 2-3530 


HANOVER HOUSE, INC. 
West Hanover, Mass. 


A sanatorium in the South Shore Area within 
easy distance from Boston. 


Tel. Rockland 1690 — Quincy Office PR 3-6930 


For the diagnosis and treatment of neurological 
diseases, emotional disturbances and_ personality 
disorders. All modern forms of specialized ther- 
apy (including electroshock) with emphasis on 
sychotherapy; treatment of alcoholism and _ re- 
lated addictions on most modern, scientifically 
approved basis. Unusually attractive atmosphere, 
singularly free from ‘‘institutionalization.”’ 
Excellent nursing and medical care for limited 
number of chronic patients. 


No committed patients. 
Outpatient treatments for referred cases only. 


Evsiz S. Neustapt, M.D., Medical Director 
Nevustapt, M.D., Clinical Director 


PERKINS SCHOOL 


LANCASTER, Mass. 
Devoted to the scientific understanding and 
education of children of retarded develop- 
ment. Five homelike and attractive buildings 
surrounded by 85 acres of campus and gar- 


dens, 
FranKuin H. Perkins, M.D. 


READY! 
greatly expanded field 
Forceps Deliveries .. . 


DENNEN’S 


date coverage of Forceps Deliveries. 


errors to be avoided. 


225 PAGES 


1914 Cherry 


Philadelphia 3, Pa; 


Covers today’s 


“FORCEPS DELIVERIES” 


Edited by CLAUDE E. HEATON, M.D. 


NEw ! Dr. Edward H. Dennen’s important new book 
answers the repeated calls for a comprehensive and up-to- 


Today’s new and improved types of instruments, the finer 
technics, the advances which have scored notable successes 

. . all are thoroughly discussed in this long-sought book. 
Dr. Dennen covers modern work in Forceps Deliveries from 
every practical angle, with special consideration of the 
individual case and its requirements, warnings on common 


The text is illuminated with 90 full-page pictures . . 
ing illustrations specially prepared for this book. 


90 ILLUSTRATIONS 


. strik- 


POST-GRADUATE COURSE| 
IN SURGERY 


Designed for candidates for the 
F.R.C.S.(C) and the 


American Board of Surgery 


The Surgical Staff of the Royal Victoria Hospital is 
conducting its tenth annual course in surgery designed 
especially for those wishing to write the F.R.C.S. (C) and 
the American Board of Surgery. 

The course consists of two sections; the correspondence 
portion will commence on May 1 and will consist of se- 
lected reading with weekly written questions. The clinical 
and didactic full-time course will be held at the Hospital 
in mid-August and will last 7 weeks. 

All the required work will be presented by the various 
specialists and will consist of physiology, anatomy, pathol- 
ogy, x-ray in association with general and special surgery. 


Fee for the course $225.00 


Address applications or inquiries to: 
The Post-Graduate Board 
ROYAL VICTORIA HOSPITAL 

MONTREAL 2, P.Q. 
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Lasting Coronary Dilatation 


Lower Pulbe Rate 


Pentoxyton combines the brady- 
crotic, tranquilizing, stress-relieving 
effects of Rauwiloid® 1 mg. with the 
prolonged coronary vasodilating in- 
fluence of pentaerythritol tetrani- 
trate (PETN) 10 mg. 

Reduced heart rate lengthens dias- 
tole and leads to better coronary 
filling and wider stroke volume. 


a 


Better Coron day 


f 


» 


This new approach reduces nitro- 
glycerin need, in many instances 
obviates it; increases exercise tol- 
erance, reduces anxiety, allays 
apprehension, and often produces 
objective improvement demon- 
strable by electrocardiogram. 

Dosage: one to two tablets q.i.d. 
In bottles of 100 tablets. 


PEN TOXYLON: 


Each tablet contains pentaerythritol tetranitrate (PETN) 10 mg. and Rauwiloid® 1 mg. 


Equally indicated in normotensive and hyperten- 
sive patients, since Rauwiloid lowers elevated 
blood pressure but does not affect normal tension. 


LABORATORIES, INC., tos anceves 48, caur. 


j Im on | q 
proved | | 
’ THE NEW, MORE sCCESSFUL APPROACH \N ANGINAL THERAPY a 


ELECTRON PHOTOMICROGRAPH 


Diflococeus /pneumontae 44,000 x 


Diplococcus pneumoniae (Streptococcus pneumoniae) is a Gram-positive 


organism commonly involved in 


lobar—and bronchopneumonia + chronic bronchitis + mastoiditis + sinusitis 


otitis media and meningitis. 


It is another of the more than 30 organisms susceptible to 


PANMYCIN 


100 mg. and 250 mg. capsules 


*TRADEMARK, REG. U. S. PAT. OFF. 
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Satrurpay, January 15 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospi 

*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten. Pratt Lecture 
Hall, Joseph H. Pratt Diagnostic Hospital. 

*8:30-10:00 a.m. Orthopedic Staff Conference. Boston City Hos _ 

*9:00-10:30 a.m. Surgical Grand Rounds. Dr. Child and 
Stearns Auditorium, New England Center Hospital. 
:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the men Clinic. Joslin Auditorium, New England 
Deaconess Hospita 

*11:00 a.m.-12:00 m. Hematol Clinic. Dr, William Dameshek. 
Pratt Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 


Monpay, JANuary 17 

*8:00-8:45 a.m. Case riesgo Joslin Clinic. Joslin Auditorium, 
New England Deaconess H 

*8:00-9:00 a.m. Medical ey ae Clinic on Diabetic Problems. 
New England Deaconess Hospital. 

*8:30-9:30 a.m. Clinic by Entire Surgical Staff and Anesthesia Staff. 
Cheever Amphitheater, Dowling Building, Boston City Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by a 
Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*12:00 m.—1:00 p.m. Metabolism Conference. Dr. Schwartz. Stearns 
—_ ew England Center Hospital. 

*12:00 m.-1:00 p.m. Pediatric Medical-Surgical Rounds. Drs. Baty 
ona Sunmatins Pratt Lecture Hall, Joseph H. Pratt Diagnostic 

ital. 

#12: 15 p.m. Clinico; Conference. Main Amphitheater, 
Peter Bent Brigham Hospita . 

*1:00 p.m. Alcoholism Cline. Peter Bent Brigham Hospital. 

*4:00 p.m. Clinicopathological Conference. Pathology Conference 
Beth Israel Hospital. 

*4:00-5:00 p-m. Surgical Pathology. Dr. MacMahon. Stearns Audi- 
torium, New England Center Hospital. 

:30 p.m. Anesthesia Group of the ed Clinic. Joslin Au- 

ditorium, New England Deaconess H 

*8:30 p.m. Hartford Society. Endocrine Prob- 
lems in & necolo; Dr. Charles” Lee Buxton. Hunt Memorial 


Building, Hartford. 


Tuespay, January 18 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*9:00 a.m. Geriatrics Clinic. Peter Bent Brigham Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by a 
Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 


*12:00 m. Pediatric Cheever Amphitheater, Dowling 
te Boston City 

p.m. Pediatric Combined Rounds. Burnham Memo- 
a Hospital for Children (Burnham 4), Massachusetts. General 


#12; Ps 15 ’p. m. X-Ray Conference. Dr. Merrill Sosman. Main Am- 
hitheater, Peter Bent Brigham Hospital. 

12:30-1:30 p.m. Medical Soarnl Club. Joslin Clinic. New England 
Deaconess Hospital. 

*4:00-5:30 p.m. Anesthesia Conference. Dr. Etsten. Stearns Audi- 
torium, New England Center Hospital. 

93; > p-m. Surgical Journal Review. Mount Auburn Hospital, Cam- 
ri 

*S 00606 p -m. Service Meeting Followed by Clinical Conference 
Medical, Surgical, Obstetrical). Faulkner Hospital. 

*5:45 p.m. New england Deaconess Hospital Lecture. A New Ap- 
proach to Psychosomatic Disorders. Dr. Carey M. Peters. Joslin 
Amphitheater, New England Deaconess Hospital. 

*8:00 p.m. Combined Rounds. Children’s Hospital. 


Wepnespay, JANuAryY 19 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by a 
Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*11:00 a.m. Orthopedic Grand Rounds. Bigelow Amphitheater, White 
3A, Massachusetts General Hospital. 
*12:00 m. Boston State Hospital. Psychiatry Seminar. The Develop- 
meet = Community Psychiatric Resources (Slides). Dr. Warren 
Jr. Reception Building Auditorium, 591 Morton 
orchester. 
*12:00 m.-1:00 p-m. Clinicopathological Conference. Jimmy Fund 
£00 m0 Children’s Medical Center, 35 Binney Street. 
*12:00 m p.m. Roentgen  aarens Conference. 5th floor teach- 
ing unit, Beth Israel Hospital 
*12:30 ee Weekly Pathological Meeting. Joslin Auditorium, New 
Eng and Deaconess Hospital. 
*12:30-1:30 p.m. Weekly Staff Review of Autopsies. Dr. William A. 
Meissner. Joslin Auditorium, New England Deaconess Hospital. 
*1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 
*1:00 p.m. Massachusetts General Hospital Hand Clinic. Out-Patient 
Department. 
*2:00 p.m. ‘ Rectal Clinic. Peter Bent Brigham Hospital. 
*2:00-3:00 p.m. Pediatric Conference for Practitioners. Jimmy Fund 
Building, Children’s Medical Center, 35 Binney Street. 
*4:00-5:30 p.m. Fracture Lecture. Boston City Hospital. 
*4:00-6:00 p.m. Overholt Thoracic Conference. Joslin Auditorium, 
New England Deaconess Hospital. 
*6:00 «7 Alcoholism Clinic. Peter Bent Brigham Hospital. 
*7:30-9:30 p.m. Lahey Clinic Lecture. Joslin Auditorium, New Eng- 
land Deaconess Hospital. 


*Open to the medical profession. 


N 


Angina pectoris 


prevention 


Most efficient of the. new long-acting 
nitrates, METAMINE prevents angina at- 
tacks or greatly reduces their number and 
severity. Tolerance and methemoglobi- 
nemia have not been observed with 
MEFTAMINE, nor have the common nitrate 
side effects such as headache or gastric 
irritation. Dose: 1 or 2 tablets after each 
meal and at bedtime. 


Thos Leeming Ce: Inc 


155 East 44th St., New York 17, N. Y. 


unique amino nitrate 


Metamine 


triethanolamine trinitrate biphosphate, Leeming, tablets 2 mg, 


Bottles of 50 and 500 
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use FURADANTIN first... 


IN URINARY TRACT INFECTIONS 


clearing 
of the 
urine 


In 30 minutes: antibacterial concentrations 
in the urine 

In 24 hours: the urine is frequently clear 
In 3 to & days: complete clearing of pus 
cells from the urine 

in 7 days: sterilization of the urine in 

the majority of cases 

With Furadantin there is no proctitis, 

pruritus ani, or crystalluria. 


Average adult dosage: Four 100 mg. tablets 
daily, taken with meals and with food or 
milk before retiring. 


50 and 100 mg. tablets. 
Oral Suspension, 5 mg. per cc. 


EATON LABORATORIES 
NORWICH, NEW YORK 


FURADAN TIN : 


brand of nitrofurantoin, Eaton 
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an 


ESTABLISHED | dosage form 


of choice 


for 


antibiotic therapy 


PROVED 


broad-spectrum 


the first broad-spectrum antibiotic 
available in this convenient parenteral form 
for the treatment of a wide range 


of infections due to susceptible organisms. 


Supplied in single-dose vials. On reconstitution, 
each single dose contains: Crystalline 
Terramycin hydrochioride—100 mg. 
Magnesium chloride—5% 


Procaine hydrochloride—2% 


PFIZER LABORATORIES, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 


4 
XXxi 
| , 
| 
— 
| 
= 
Brand of oxytetracycline : 


: | 
. because the new coating dissolves this fast - 
ng coe 
j e nds, the  Filmtab coating actually starts to Gissolve. 
| 
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filmtab. E h 


(ERYTHROMYCIN STEARATE, ABBOTT) 


disintegrates faster than enteric-coated erythromycin 


Erythrocin . . . for faster absorption 


New tissue-thin Filmtab coating (marketed only by Abbott) starts to 
disintegrate within 30 seconds—makes ERYTHROCIN Stearate 
available for immediate absorption. Tests show Stearate form 
definitely protects drug from stomach acids. 


Erythrocin . . . for earlier blood /evels 


because there’s no delay from an enteric coating, patients get high, 
inhibitory blood levels of ERyTHROCIN in less than 2 hours—instead 
of 4-6 as before. Peak concentration is reached at 4 hours, with 


significant levels for 8 hours. 


Erythrocin . . . for your patients 


Filmtab EryTuRocin Stearate is highly effective against coccic 
infections . . . and especially useful when the infecting coccus is 
resistant to other antibiotics. Low in toxicity—it’s less likely to alter 
normal intestinal flora than most other oral antibiotics. Con- 

veniently sized (100 and 200 mg.) in bottles of 25 and 100. Obbott 


*TM for Abbott's film sealed tablets, pat. applied for. 


: your patients get high blood levels in 2 hours or less ae 

filmtah | 

fil * | 


blet 
CTS'INC., 


ill 18, New York 


mg. per 
PRODU! 


tet 
ENDO.P 
chmond H 


cS 


ELECTRON PHOTOMICROGRAPH 


Se almonella phi B 32,000 X 


Salmonella paratyphi B (Salmonella schottmuelleri) is a 
Gram-negative organism which causes 


food poisoning - chronic enteritis - septicemia. 


It is another of the more than 30 organisms susceptible to 


PANMYCIN- 


100 mg. and 250 mg. capsules 


@TRADEMARK, REG. U. S. PAT. OFF. 
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sedation 


without 


(reserpine CIBA) 


A pure crystalline alkaloid of rauwolfia root 
first identified, purified and introduced by CIBA 


In anxiety, tension, nervousness and mild to severe neu- 


roses—as well as in hypertension—SERPASIL provides 


a nonsoporific tranquilizing effect anda sense of well- 


being. Tablets, 0.25 mg. (scored) and 0.1 mg. 
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| 
| 
: 
a 
| 24 wee 
a 


